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PURPOSE. The Boat Crew Seamanship Manual presents the approved methods and
procedures for the conduct of Coast Guard boat operations. The Coast Guard Auxiliary, for
the conduct of vessel facility operations, also uses this Manual.

ACTION. Area and district commanders, commanders of maintenance and logistics
commands, commanding officers of headquarters units, and assistant commandants for
directorates, Chief Counsel, special staff offices at Headquarters, group commanders, boat
unit commanding officers and officers-in-charge shall ensure the contents of this Manual are
utilized in all boat operations where applicable. Internet release authorized.

DIRECTIVES AFFECTED. The Boat Crew Seamanship Manual, COMDTINST
M16114.5B is canceled.

DISCUSSION.

a. This update incorporates and standardizes the current best practices employed within the
Coast Guard boat operations community. It is intended to be the primary reference for
the Boat Crew Training Program and shore based boat operations and seamanship
training.

b. This text represents a major revision of the previous Boat Crew Seamanship Manual last
released in February 1998. The format has been changed to present information in a
more readable style while at the same time reducing the overall size of the Manual.

PROCEDURES. The standard methods and procedures presented in this Manual apply to all
boat operations, crew training and certification.

a. Commanding Officers/Officers-in-Charge shall ensure that personnel tasked with boat
crew responsibilities are trained in all methods and procedures in this Manual.
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b. Units that conduct boat operations or provide oversight of the operations shall use the
information, processes and procedures set forth in this Manual as a standard when
conducting evaluations of boat crew performance.

c. Training facilities and traveling training teams conducting boat operations training shall
use this Manual as the primary reference text for all training objectives and lesson plans.

6. CHANGES. This Manual is under continual review and will be updated as necessary.
Recommendations for improvement or corrections are eagerly sought from all users. It is of
critical importance that the most current and safest procedures be reflected within this text.
All recommendations should be forwarded to the Office of Boat Forces (G-OCS), Coast
Guard Headquarters.

7. ENVIRONMENTAL ASPECT and IMPACT CONSIDERATIONS. Environmental
considerations were examined in the development of this Manual and have been determined
to be not applicable.

8. FORMS/REPORTS. None.

D. S. BELZ /s/
Assistant Commandant for Operations
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References

Warnings,
Cautions, Notes,
and Memory Aids

Warning

Caution

Note

Memory Aid

Generalization

Introduction

Seamanship plays an important role in safe and efficient operations for personnel assigned to
boat forces. While local directives will govern which methods of achieving certain
operations are the best, there are certain basic principles and subject matter areas that form a
firm background of good seamanship. The purpose of this Manual is to explain good
seamanship principles and subject matter areas and how they apply to boat-force operations.
The subjects and principles include boat crew duties and responsibilities, first aid, boat
handling, communications, weather and oceanography, boat characteristics and other
subjects, theories, and techniques learned over time by skilled mariners. Above all, it is the
goal of this Manual to provide the safest, most efficient methods, techniques and
informational guidance possible for boat-force personnel executing some of the most
challenging and dangerous missions in the Coast Guard.

References listed throughout this Manual may be obtained from either the CG Directives
System on CG Web at http://cgweb.uscg.mil/g-c/g-ccs/g-cit/g-cim/directives/welcome.htm
or from the CG Directives System on the World Wide Web at http:/www.uscg.mil/
ccs/cit/cim/directives/welcome.htm.

The following definitions apply to Warnings, Cautions, Notes and Memory Aids found
throughout the Manual.

WARNING w Operating procedures or techniques that must be carefully followed to avoid
personal injury or loss of life.

CAUTION! |Operating procedures or techniques that must be carefully followed to avoid
equipment damage.

Note - |

MEMORY AID A phrase or pneumonic device used to assist in memorization of a I

concept.

EEINT3 ERINT3

Because of the need to generalize, wording such as “normally, usually,” and “such

as” is employed throughout this Manual.

etc.,

Words or clauses of this nature shall not be used as loopholes, nor shall they be expanded to
include a maneuver, situation, or circumstances that should not be performed or
encountered.
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Boat Crew Seamanship Manual

Chapter 1
Boat Crew Duties and Responsibilities

Introduction Coast Guard and Auxiliary boat crews perform duties requiring both skill and knowledge.
This chapter discusses general crew duties and related procedures for watchstanding
necessary for the successful completion of Coast Guard missions. The general duties for
crewmembers are outlined in this chapter. Assignments and procedures for specific tasks,
such as towing or retrieving people from the water, are found in other chapters.

NOTE &. |More specific information for Auxiliary boat crews may be found in the Auxiliary Operations Policy
Manual, COMDTINST M16798.3 (series).
In this Chapter This chapter contains the following sections:
Section Title See Page
A The Boat Crew 1-2
B Boat Crew Duties 1-3
C Watchstanding Responsibilities 1-7
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Section A. The Boat Crew

Introduction

A.1. Determining
Crew Size

A.2. Minimum
Crew Size

A.3. Qualification
and Certification

A.4. The Auxiliary

A4.a. Auxiliary
Surface Facilities

There are three basic boat crew positions on Coast Guard boats:

e Coxswain.
e Engineer (the Auxiliary program does not have a boat engineer position).
e Crew member.

There are several factors in determining crew size:

e Boat type.
e  Operational need.
e Minimum crew size prescribed by higher authority.

Commandant sets minimum crew sizes for standard boats. For example, the 47' motor life
boat (MLB) carries a minimum crew of four -- a coxswain, an engineer, and two crew
members. Area and District Commanders set minimum crew sizes for non-standard boats
assigned to their units. Coast Guard boats and Auxiliary facilities may carry two to six
people as crew. Many times, only a coxswain and a crew member comprise the crew for a
non-standard boat, Auxiliary facility, or for a cutter’s boat.

Boat crew members, engineers, and coxswains are qualified and certified in accordance with
the U.S. Coast Guard Boat Operations and Training (BOAT) Manual, Volume I,
COMDTINST M16114.32 (series) and the U.S. Coast Guard Boat Operations and Training
(BOAT) Manual, Volume II, COMDTINST M16114.33 (series). Qualification as a boat
crew member is a prerequisite to qualification as a boat engineer or a coxswain. Auxiliarists
are not permitted to be certified as a coxswain on Coast Guard boats, but they may qualify as
a crew member or boat engineer. Auxiliarists’ qualifications for crewing Auxiliary facilities
are covered in the Auxiliary Boat Crew Training and Qualification Guide - Crewman and
Coxswain, COMDTINST M16798.28 (series).

An auxiliarist on official orders may perform many Coast Guard duties, including boat crew
member and boat engineer, but is not a military member of the Coast Guard. Although
trained and qualified to an equivalent level, the Auxiliary member may not be assigned any
authority or responsibility specifically reserved by regulation for military or law
enforcement personnel.

The mission of Auxiliary operations is to provide operational, logistic, and training support
to appropriate Coast Guard programs. 14 USC 826 and 831 authorize the Coast Guard to
use suitably trained auxiliarists and Auxiliary facilities. The operational use of auxiliarists
and their boats, aircraft, and radio stations is encouraged. Unit Commanders may use
Aucxiliary resources for missions already authorized by Commandant Policy and as outlined
in Chapter 1 of the Auxiliary Operations Policy Manual, COMDTINST M16798.3 (series).

There are several ownership categories as defined in the Auxiliary Operations Policy
Manual, COMDTINST M16798.3 (series) for Auxiliary facilities:

Privately owned boats (owned by auxiliarists).

Corporate owned boats.

Coast Guard owned boats designated as a facility authorized by G-OCS.

Coast Guard surveyed boats given to the Auxiliary for official purposes as authorized
by Commandant (G-CFM).
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A.4b. Auxiliary
Crew

A.4.c. Auxiliary
Coxswain/Operator

An auxiliarist does not have to accept orders. Auxiliarists should apply risk management
principles to make the determination to accept or decline orders. If an auxiliarist accepts
orders, they must promptly notify:

e  Order-issuing authority and/or the Unit Commander if they cannot carry out the
mission.

e  Unit by land line or other method immediately before the facility’s departure to be sure
an accurate accounting is on record.

An Auxiliary coxswain (operator) assigned to any surface facility under orders is the person
responsible for the boat, the safety and conduct of the crew and passengers, and completion
of the assigned mission. Since the coxswain is responsible for assigning (and often
selecting) their crew for each patrol, the Unit Commander may not know the identity of all
crew members. Therefore, the names of all of the crew (including trainees/passengers) must
be passed to the Unit Commander prior to the facility departing on any sortie. A designated
coxswain of a facility under orders may abort any mission due to weather, engine,
equipment failure, crew fatigue, injury, or other reasons. Likewise, an owner of a facility
(coxswain or not), if aboard, may abort the mission if, in the opinion of the owner, the
facility or crew is being placed in jeopardy. In either case, the coxswain/operator shall
immediately notify the order-issuing authority and/or Unit Commander.

For further guidance, refer to Auxiliary Operations Policy Manual, COMDTINST M16798.3
(series) and directives issued by the District Director of Auxiliary.

Section B. Boat Crew Duties

Introduction

In this Section

The Coast Guard and Auxiliary boat crew training programs are based on the concept that
sailors receive the best training while underway. This Manual, and specifically this chapter,
is designed to provide an outline of the duties typically performed by various members of
boat crews and the skills and knowledge required to perform tasks assigned. For people
seeking to be members of a boat crew, it is fundamental that they understand these duties
and the importance of crewmembers working together as a team.

This section contains the following information:

Title See Page
Trainee 1-4
Boat Crew Member 1-4
Engineer 1-5
Coxswain 1-5
Surfman 1-6
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Trainee

B.1. Description

B.2. Knowledge
and Performance
Skills

Chapter 1 — Boat Crew Duties and Responsibilities

A trainee can be either a Coast Guard active duty, Auxiliary (referred to as candidate), or
reservist who seeks to qualify as a boat crew member. The trainee rides onboard to observe
actual operational missions and to gain “hands on” experience under the close tutelage of a
qualified crew member. The trainee cannot be counted as a member of the crew towards a
platform’s minimum crew requirements unless so stated in that Specific Boat Type
Operator’s Handbook, COMDTINST M16114 (series).

The duties of a trainee are to learn and safely perform the practical tasks prescribed for crew
members. These duties are described in the Boat Operations and Training (BOAT) Manual,
Volume 11, COMDTINST M16114.33 (series) and are performed under the supervision of a
qualified crew member assigned to the boat.

Boat Crew Member

B.3. Description

NOTE &~

B.4. Knowledge
and Performance
Skills

B.4.a. Risk
Management

Crew members safely perform their duties under the supervision of a coxswain. They stand:

e Helm.

e Lookout.

e Towing watches.
e  Anchor watch.

They also:

e Rig towing and mooring lines.

e  Act as the surface swimmer.

e  Administer first aid.

e  Operate damage control equipment.

This position provides valuable training for future duties and responsibilities.

Refer to the U.S. Coast Guard Addendum to the United States National Search and Rescue Supplement
(NSS) to the International Aeronautical and Maritime Search and Rescue Manual, COMDTINST
M16130.2 (series) for policy on swimmers. The auxiliary does not have surface swimmers.

To be effective, boat crew members must execute orders quickly and must have the
following knowledge and performance skills:

Marlinespike seamanship and line handling.

Basic navigation (including radar) and boat handling.
Survival, safety, and damage control equipment.
Emergency and casualty control.

Watchstanding and communications.

First aid.

A keen knowledge of the boat’s characteristics and limitations as well as the boat’s
equipment outfit and stowage plan will be invaluable in times of crisis. Frequent drills
practicing the procedures for different emergency circumstances will teach crew members
how to react correctly to each situation. All crew members must continuously think about
emergency situations and answer the hypothetical question, “What should I do if...?” so that
it can be instantly put into action when the question becomes, “What do I do now?”
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B.4.b. Knowing the
Operating Area

Engineer

B.5. Description

Boat crew members must have knowledge of their local operating area (OPAREA), also
called area of responsibility (AOR).

In addition to all of the duties and responsibilities of a boat crew member, boat engineers are
responsible for propulsion and auxiliary machinery while underway. Other responsibilities
include the preventive and corrective maintenance performed on the boat in port.

NOTE 4. |There is no engineer position in the Auxiliary program. I

B.6. Knowledge
and Performance
Skills

Coxswain

B.7. Description

The knowledge and performance skills required for boat engineers are as extensive as those
for coxswains. They must be able to take quick and proper action when faced with any boat
engineering casualty. In addition to basic crew member skills, engineers must have the
following knowledge and performance skills:

e Demonstrating complete knowledge of general engineering specifications and
functional performance characteristics.

e  Performing pre-start, light off, and securing functions for propulsion machinery.

e  Monitoring, detecting, and responding to machinery and electrical system casualties or
failures.

e  Operating auxiliary machinery and systems, e.g., pumps, eductors, tillers, etc.

e Using onboard damage control equipment to minimize damage from fire, grounding, or
collision.

Coast Guard boats underway must have a coxswain onboard who is certified by the Unit
Commander to operate that particular type of boat. The district director of Auxiliary
certifies Auxiliary coxswains to operate an Auxiliary facility. Coxswains are in charge of
the boat and crew. The coxswain’s duty is unique. The coxswain’s range and degree of
responsibility are comparable to that of a cutter’s deck watch officer. The Coast Guard
places great trust in the coxswain’s ability to provide effective boat crew leadership,
coordination, and risk management skills. For more information on risk management, see
Chapter 4, Team Coordination and Risk Management.

The extent of the coxswain’s responsibility and authority are specified in United States
Coast Guard Regulations 1992, COMDTINST M5000.3 (series). Coxswains shall be
responsible, in order of priority, for the following:

e Safety and conduct of passengers and crew.
e Safe operation and navigation of the boat.
e  Completion of the sortie(s) or mission(s).

Coxswains will respond to the following:

e Hazards to life or property.
e Violations of laws or regulations, except for auxiliarists.
e Discrepancies in aids to navigation.
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B.8. Knowledge
and Performance
Skills

Surfman

B.9. Description

NOTE &~

B.10. Knowledge
and Performance
Skills

Chapter 1 — Boat Crew Duties and Responsibilities

The knowledge and performance skills required for coxswains are extensive. Coxswains
must apply good judgment, intelligence, and initiative. They must make decisions with the
safety of their crew and boat in mind. In addition to basic crew member skills, a coxswain
must have the following knowledge and performance skills:

e Demonstrating leadership that effectively coordinates, directs, and guides the
performance of the boat crew during watches and tasks (e.g., towing, fog navigation,
and man overboard).

e Demonstrating correct application of regulations, policy, and guidance delineated by the
Unit Commander or higher authority to the circumstances at hand (e.g., safe navigation,
safe speed, law enforcement, and rendering assistance).

e Knowing the boat’s limitations:

»  maximum sea conditions in which a boat can operate,
»  maximum wind conditions in which boat can operate, and
»  maximum size of boat that can be towed by your boat (facility).

e Navigating and piloting a boat.

¢ Knowing the local OPAREA with minimal reference to charts and publications.

e Demonstrating boat handling skills to safely and prudently control the movement of a
boat while underway.

e  Understanding the principles of risk management and incorporating them into the
decision-making process. These principles include detection, identification, evaluation,
and mitigation or control risk as part of making decisions (e.g., slow to safe speed in
restricted visibility, cast off a tow because the assisted vessel is losing stability).

The surfman is a highly motivated, experienced boat handler capable of operating a Motor
Lifeboat (MLB) or Special Purpose Craft (SPC) in surf. The surfman also leads, motivates
and trains boat crews to operate in these extreme types of conditions.

There is no surfman position in the auxiliary program. I

A surfman is expected to have additional responsibilities at an MLB/SPC Station that
include:

e Boat crew management in high risk, high stress situations.

e  Monitor all levels of training. They must train and pass their skills and experience on to
new coxswains.

e  Make important risk assessment decisions during heavy weather and surf conditions.

e Oversee readiness of equipment and personnel.

e Stand watch during heavy weather and surf conditions.

A surfman must be previously qualified and certified as an MLB or SPC coxswain. In
addition to basic coxswain skills, surfmen must have the following knowledge and
performance skills:

e  Thorough understanding of ocean currents, weather, and hydrodynamics. How they
pertain to the local bar/inlet conditions.

e Boat handling skills and procedures while operating in surf.

e Boat crew safety and emergency procedures.
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Section C. Watchstanding Responsibilities

Introduction

In this Section

Lookout Watch

C.1. Description

NOTE &~

C.2. Assign and
Station

NOTE &~

NOTE &~

Under the direction of the coxswain, crew members are assigned various watches which are
described in this section.

This section contains the following information:

Title See Page
Lookout Watch 1-7
Night Lookout Watch 1-13
Helm Watch 1-14
Towing Watch 1-15
Anchor Watch 1-15

The Navigation Rules, International - Inland, COMDTINST M16672.2 (series) states that
“Every vessel shall at all times maintain a proper lookout by sight and hearing as well as by
all available means appropriate in the prevailing circumstances and conditions, so as to make
a full appraisal of the situation and of the risk of collision.”

Although not specifically assigned the duty of lookout, the entire crew must perform lookout duties
unless directed otherwise.

Coxswains must assign and station lookouts properly in order to comply with the
requirement noted above. Lookouts must report to the coxswain everything seen, smelled,
or heard as well as everything they think they see, smell, or hear. If in doubt, report it! A
sharp lookout is often the first means of protection for the boat to avoid trouble, not to
mention locating situations to investigate (e.g., vessels/people in distress, law enforcement,
or pollution). Some examples are:

Ships.

Land.
Obstructions.
Lights.

Buoys.

Beacons.
Discolored water.
Reefs.

Fog signals.

It is most important for the coxswain to consider the experience level and abilities of individual
crewmembers when making assignments. In the past, the inappropriate assignment of crew duties has
contributed to mishaps resulting in fatalities.

More in-depth information on lookout duties and responsibilities can be found in the Shipboard
Lookout Manual, CG-414 and Navy’s Lookout Training Handbook, NAVEDTRA 12968-A.
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C.3. Guidelines

C.4. Lookout
Positioning
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The following guidelines must be used to stand a proper lookout watch:

e Remain alert and give full attention to the assigned duty.

¢ Remain at Station until relieved.

e Do not distract others with excessive conversation. (However, some conversation
among crewmembers may be beneficial in reducing fatigue and maintaining alertness.)

e  Speak loudly and distinctly when making a report.

e Ifthe object sighted, smelled or heard cannot be positively identified, report what is
believed at that moment.

e  Repeat report until it is acknowledged by the coxswain.

e  When conditions impair ability to see, smell, or hear; report the condition so the
coxswain can take corrective action.

e Report everything seen including floating material, even if it has to be reported several
times.

e  Make certain duties are understood. If duties are not understand, ask for more
information.

Lookouts must be posted by the coxswain so they have the best possible chance of seeing
and hearing an approaching vessel or searching for an object in the water. The coxswain
should perform the following procedures when positioning lookouts:

Step Procedure

1 Choose a boat speed that enables lookouts to effectively and safely perform
their duties.

2 Position lookouts so they can effectively and safely perform their duties under
the operating conditions (e.g., restricted visibility, boat speed, sea state,
weather).

3 During periods of rain, sleet, and snow or when taking spray over the bow,

select lookout positions that minimize impairment of vision.

4 During a search, post two lookouts when able. Lookouts should be positioned
on each side of the vessel so that each can scan a sector from dead ahead to
directly aft.

5 Select a stable location that will not place the lookouts in danger of being
blown or swept overboard.
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C.5. Lookout
Equipment

C.6. Object
Identification

C.7. Relative
Bearing

Standing a proper lookout watch means using all available equipment to improve chance of
early detection. These items include binoculars, sunglasses, and night vision equipment.

Binoculars are the lookout’s best tool to increase their distance vision capabilities. They are
very good for identifying contacts far off and obtaining detailed information when they get
closer. While they do increase the distance the eye can see, they also reduce a person’s field
of vision or how much the eye can see. It is important to remember to switch between using
binoculars and just eyes to make sure nothing goes unnoticed.

On a sunny day, a large portion of the horizon might be difficult to observe due to the sun’s
reflection on the surface of the water. A good pair of sunglasses will reduce eyestrain and
glare allowing vision where normally it would be difficult.

The use of night vision equipment increases the chance of detecting objects in the dark. This
equipment easily detects even the faintest source of light. They can also be very useful
when looking for an unlit object if there is sufficient background lighting. Care should be
taken when using this equipment, since pointing it at a bright light might diminish night
vision and damage the equipment.

Lookouts must report what they see, smell, or hear with as much detail as possible. Object
type is immediately important (vessel, buoy, breaking waves), but additional details may
help the coxswain in decision-making. The following are some obvious characteristics of
objects:

e Color.
e Shape.
e Size.

At night, lookouts must identify the color of all lights. This is the specific reason why all
boat crew members must have normal color vision.

Lookouts make reports using relative bearings only. The relative bearing of another object
depends on its location in relation to the vessel’s hull. They start off with 000°, which is
straight off the bow or dead ahead. The bearings increase moving clockwise around the
vessel all the way to 359°. Straight out from the starboard beam of the vessel would be
090°, dead astern would be 180°, and straight out from the port beam of the vessel would be
270°. (see Figure 1-1)
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Figure 1-1
Relative Bearings

The following procedures are important in reporting relative bearings:

Step Procedure
1 Study the diagram on major reference points of relative bearings. Picture in
your mind the complete circle of relative bearings around the boat in 10°
increments.
2 Bearings are always reported in three digits and distinctly spoken digit by

digit. To ensure one number is not mistaken for another, the following
pronunciation is required:

Numeral spoken as | Numeral spoken as
0 | ZERO 5 | FI-YIV

1 | WUN 6 | SIX

2 | TOO 7 | SEVEN

3 | THUH-REE 8 | ATE

4 | FO-WER 9 | NINER
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Step Procedure
3 The following are examples of how to report bearings:
Bearing Reported as
000° ZERO ZERO ZERO
010° ZERO WUN ZERO
045° ZERO FO-WER FI-YIV
090° ZERO NINER ZERO
135° WUN THUH-REE FI-YIV
180° WUN ATE ZERO
225° TOO TOO FI-YIV
260° TOO SIX ZERO
270° TOO SEVEN ZERO
315° THUH-REE ONE FI-YIV

C.8. Position Angle Objects in the sky are located by their relative bearing and position angle. The position
angle of an aircraft is its height in degrees above the horizon as seen from the boat. The
horizon is 0° and directly overhead is 90° or “Zenith.” The position angle can never be more
than 90°. Position angles are reported in one or two digits and the word “Position Angle” is
always spoken before the numerals. (see Figure 1-2)

20

i

SHiP HORIZON _

Figure 1-2
Position Angles



C.9. Distance

C.10. Making
Reports
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Report distances in yards. Knowing the distance to the horizon, land, or other reference
point, will help estimate distance. Dividing the distance from the starting point to the point
of reference, provides an estimate of the distance to another object. Ranges in yards are
reported digit by digit, except when reporting yards in hundreds or thousands, which are
spoken as listed below:

Nu;{r:l l:;; of Spoken as
50 FI-YIV ZERO
500 FI-YIV HUNDRED
5000 FI-YIV THOUSAND

When making reports, the lookout names or provides a description of the object sighted, the
direction (in relative degrees), the position angle (if an air contact), and the range to the
object (in yards) are required and must be reported in the following format:

Object name or description.
Bearing.

Position Angle (air contact only).
Range.

For example:

Discolored water on a bearing of 340° relative to the bow of the boat and at a distance of
2,000 yards.

Reported as: “Discolored water Bearing THUH-REE FO-WER ZERO, Range TOO
THOUSAND”.

An aircraft bearing 280° relative to the bow of the ship, 30° above the horizon, and at a
distance of 9,000 yards.

Reported as: “Aircraft Bearing TOO ATE ZERO, Position Angle THUH-REE ZERO,
Range NINER THOUSAND”.
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C.11. Scanning

NOTE &~

C.11.a. Fog
Scanning

The lookout’s method of eye search is called scanning. Scanning is a step-by-step method
of visually searching for objects. Good scanning techniques will ensure that objects are not
missed. Scanning also reduces eye fatigue. Development of a systematic scanning
technique is important. There are two common scanning methods:

e  Left to right and back again.
e Top to bottom and bottom to top.

In either case, move eyes in increments. This creates overlaps in field of vision and fewer
objects will be missed.

Step Procedure

1 When looking for an object, scan the sky, sea, and horizon slowly and
regularly. Scan from left-to-right and back again or from top-to-bottom and
bottom-to-top.

2 When scanning, do not look directly at the horizon; look above it. Move head
from side to side and keep eyes fixed. This will give any stationary objects in
the field of vision the appearance of moving and make them easier to see.

One technique is to scan in small steps of about 10° and have them slightly
overlap while moving across the field of view.

3 Fatigue, boredom, and environmental conditions affect scanning. For
example, after prolonged scanning, with little or no contrast, the eyes develop
a tendency to focus short of where the person is looking. To prevent this,
periodically focus on a close object such as whitecaps or the bow of the boat.

For more details on scanning, refer to the U.S. Coast Guard Addendum to the United States National
Search and Rescue Supplement (NSS) to the International Aeronautical and Maritime Search and
Rescue Manual, COMDTINST M16130.2 (series).

In the fog, a contact might be heard long before it’s seen. Early detection is vital. Since the
fog reduces visual distance, binoculars are not recommended. It is better to have a wide
field of vision than a narrow magnified one. It is also important to position the lookout
where they will not be hindered by background noise and other distractions. Usually the
bow is best, if conditions allow. In severe fog, a second designated lookout should be
stationed to cover the aft portion of the vessel.

Night Lookout Watch

C.12. Description

C.13. Guidelines

NOTE &~

Although the duties for day and night lookout are the same, safety and caution during night
watches are especially important. Though it might be easier to acquire a contact on the
horizon at night because of its navigation lights, it’s obviously more difficult to pick up
unlighted objects such as rocks, shoals, and buoys. Eyes respond slower at night and pick up
moving objects more readily than a fixed object.

The guidelines for lookout watches also apply for night lookout watches.

Night vision is based on the eyes receiving and interpreting a different type of light than exists during I
daylight.
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C.14. Dark
Adaptation
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Going from a brightly lit room to a very dark room initially decreases vision. As time in the
darkness increases, vision improves and things that were not visible on the initial point of
entry are now clear. As eyes adjust to the weak light, vision gradually improves. This is
called dark adaptation. Before operating in dark conditions, it is recommended to prepare by
moving into a dark environment or wearing goggles equipped with red lenses for 30 minutes
prior to getting underway. Care should be taken not to expose eyes to bright lights once they
are adjusted. Even a quick flash of light can destroy night vision. Chart and cabin lights, as
well as flashlights, should be equipped with red filters to ensure night vision is maintained
while underway.

NOTE 4. |Avoid looking at bright lights during nighttime operations. When a light must be used, use a red light. I

C.15. Night
Scanning

C.16. Night Fog

Helm Watch

C.17. Description

C.18. Guidelines

As a night lookout, scan the horizon in a series of small sectors allowing eyes to adjust to
each. When looking at an object, look all around it, not directly at it. This “off-center
vision” allows the object to be seen clearer than trying to stare directly at it. Once located,
use binoculars to assist with identification. The use of electronic night vision equipment is
highly recommended for early detection.

In nighttime fog conditions, any source of light (navigation lights) will reflect back off the
fog and reduce night vision. This effect will reduce the lookout’s ability to detect contacts in
various sectors surrounding the boat. Extra care should be used when operating at night in
the fog. The use of spotlights is not recommended unless identifying objects that are within
close range.

The helm watch or helmsman is responsible for the following:

e Safely steering the boat.
e Maintaining a course.
e Carrying out all helm commands given by the coxswain.

The helm watch can be carried out by the coxswain or by any designated crew member.
Every crew member should learn to steer and control the boat. They must be able to
maneuver the boat using both the primary and emergency steering systems (if equipped) as
well as the engine(s).

When a boat uses a helmsman, there are several guidelines for the helm watch:

Check with the coxswain for any special instructions and for the course to be steered.
Repeat all commands given by the coxswain.

Execute all commands given by the coxswain.

Maintain a given course within 5°.

Remain at the helm until properly relieved.

Execute maneuvers only when expressly ordered, however, minor changes in heading to
avoid debris, which could damage propeller or rudders, are essential.

e  Operate the emergency tiller (if equipped) during loss of steering.

e  Properly inform relief of all pertinent information.




Chapter 1 — Boat Crew Duties and Responsibilities

Towing Watch

C.19. Description

C.20. Guidelines

C.21. Observed
Danger

C.22. Maintaining
Watch

Anchor Watch

C.23. Description

A towing watch is normally performed aft on the boat. The primary duty of the towing
watch is to keep the towline and the boat being towed under constant observation. For more
information on towing procedures, see Chapter 17, Towing.

The guidelines for standing this watch are as follows:

e Report any unusual conditions, equipment failure, or problems to the coxswain
immediately.

Observe how the tow is riding (e.g., in step, listing, or yawing).

Ensure chafing gear is riding in place.

Adjust the scope of the towline upon command of the coxswain.

Keep deck space area clear of unnecessary gear and people.

Stay clear of the immediate area around the towline due to possible line snap back.
Know when and how to do an emergency breakaway.

The towing watch must be aware of and report any signs of danger. Many of the signs of
danger include:

e  Yawing - disabled boat veers from one side to the other which may cause one or both
boats to capsize.

e List increasing on towed boat.

In step - the proper distance between the towed boat and the towing boat to maintain

control and prevent breaking the tow line.

Towed boat taking on water.

Deck hardware failure due to stress, no backing plates, etc.

Towline about to part due to stress, chafing, or other damage.

Towed boat overtaking boat due to sudden reduction in speed.

Positioning of towed boat’s crew.

Slack tow line in the water that may foul propeller or rudder.

A tow watch should be maintained until the disabled boat is moored or until relieved. When
relieved, all important information should be passed to the relief (i.e., problems with chafing
gear, towed boat yaws, etc.).

When the boat is anchored, an anchor watch is set. The person on watch must ensure that
the anchor line does not chafe and that the anchor does not drag. The individual on watch
also looks for other vessels in the area. Even when the boat is anchored, there is the
possibility that it can be hit by another boat. For more information on anchoring procedures,
see Chapter 10, Section H.
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C.24. Guidelines

C.25. Checking for
Chafing

C.26. Checking for
Dragging

C.27. Checking
Position

Chapter 1 — Boat Crew Duties and Responsibilities

The following guidelines should be used when standing anchor watch:

e  Check the strain on the anchor line frequently.

e  Check that the anchor line is not chafing.

Confirm the position of the boat at least every 15 minutes, or at shorter intervals as
directed by the coxswain.

Report bearing or range (distance) changes to the coxswain immediately.

Report approaching vessels to the coxswain immediately.

Report major changes in wind velocity or direction.

Check for current or tidal changes.

Report any unusual conditions.

Once the anchor is set, chafing gear should be applied to the anchor line. It is the job of the
anchor watch to ensure chafing gear stays in place and the anchor line does not chafe
through.

There are two methods to determine if the anchor is dragging:

e  Check for tension on the anchor line.
e  Check the boat’s position.

If the anchor is dragging over the bottom, sometimes vibration can be felt in the line. The
boat’s position should be periodically checked by taking a navigational fix. Both methods
above should always be used.

It is important to routinely check the boat’s position to ensure it is not drifting or dragging
anchor:

e Take compass bearings to three separate objects spread at least 45° apart. Any bearing
changes may indicate that the boat is beginning to drift.

e On a boat equipped with radar, determine the distance (range) to three points of land on
the radar screen. Any change in the ranges may indicate anchor drag.

e OnaLORAN or GPS equipped boat, mark the boat’s position with the necessary
equipment. Periodically check the LAT/LONG readout. Any change would show the
boat’s position is changing.

e Make a note of each time the bearings or ranges are checked. Also note the boat’s
position and the depth of water regularly. A small note pad is acceptable for this
purpose. If the water depth or position changes, the anchor may be dragging.

As the wind or water current changes direction, the boat will swing about its anchor. This
swing circle is centered on the position of the anchor. The swing circle’s radius is equal to
the boat’s length plus the length of anchor line/chain that has veered (Example: 40-foot boat
+ 150 feet of anchor line out = 190-foot swing circle). The swing circle must be clear of
other vessels and underwater obstructions. When checking the boat’s position, it should fall
inside the swing circle.
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Introduction

In this Chapter

Chapter 2
Auxiliary Operational Missions/Patrols

Shore units will get their boats underway to conduct a variety of patrols. The intent of this
chapter is to discuss types of boat patrols and their respective procedures. Patrols may have
different titles for the same type of task or one general title to cover many tasks. The Coast
Guard encourages the Auxiliary to conduct multi-mission patrols when practical. Examples
include safety, familiarization, training, harbor, and regatta patrols. In all cases, the crew is
underway at the direction of the Operational Commander. The patrol may be in response to
a known problem or meant as a method of prevention or early detection.

This chapter contains the following sections:

Section Title See Page
A Safety Patrols 2-2
B Regatta Patrols and Marine Parades 2-4
C Aids to Navigation Patrols 2-13
D Chart Updating Patrols 2-14
E Disaster Patrols 2-15
F Port Security and Maritime Pollution 2-15
G Law Enforcement (Prohibitions/Assistance) Policy 2-16
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Section A.  Safety Patrols

Introduction

In this Section

Safety patrols directly support the Coast Guard’s maritime safety responsibilities. For the
Auxiliary, the safety patrol supports the search and rescue (SAR) mission specifically to
locate and help persons and boats in distress. While a routine safety, non-distress patrol is
being conducted, it is common practice to perform other missions, such as checking aids to
navigation (AtoN), pollution levels, and reporting any unusual events or scenarios to their
Operational Commander.

This section contains the following information:

Title See Page
Benefits of Safety Patrols 2-2
Aucxiliary Safety Patrol Boat Duties 2-2

Benefits of Safety Patrols

A.1. Description

NOTE &~

Safety patrols provide important benefits for the boat crew, Coast Guard, and the public.
These benefits include:

e  Practice for the crew and familiarization with their AOR.

e  Public seeing the Coast Guard in action.

e Public awareness that distress assistance is available.

e Increased opportunity for the boating public to obtain boating safety information or
navigation hazard notices.

e Information for the federal, state, and local agencies responsible for updating navigation
aids and charts.

e Detection of unreported events, including SAR and pollution.

e  Detection and reporting of any unusual, suspicious, or abnormal events.

Patrols scheduled before sundown, or on receipt of a severe storm warning are to help boaters to
get to a secure harbor. This is considered “preventive SAR”.

Auxiliary Safety Patrol Boat Duties

A.2. Description

A boat on patrol should always be ready to answer distress or assistance calls expediently,
even when ordered to stand by at a pier. To help boaters, many boat crews carry additional
equipment, perhaps an extra battery and a good array of tools onboard. The District
Commander may require boats to carry equipment to meet the unique needs of the district.

2-2




Chapter 2 — Auxiliary Operational Mission/Patrols

A.3. Coxswain’s
Responsibility

A.4. Reporting
Responsibility

A.4.a. Operational
Status Reports

A.4.b. Patrol Logs

Ad.c. Sea
Condition/Weather
Reports

A.S. Patrolling

A.6. Patrolling

During Heavy
Weather

Coxswains should know and follow the local guidance and all Coast Guard directives
outlining policy and procedures. This information comes from the Coast Guard Group
Commander, Director of Auxiliary, or order-issuing authority in response to the local needs
or changing conditions. Before getting underway, the coxswain should:

e Know the patrol area and review factors such as tidal action, weather patterns, fishing
areas, and navigational aids.

e  Verify that fuel tanks are full and all equipment is checked and operating properly.

e  Ensure that the crew is outfitted in the correct uniform and appropriate personal
protective equipment (PPE). (All crew members must be properly trained and certified
on all PPE.)

e  Verify that at least one other crew member is qualified to operate the boat in case the
coxswain needs to seek relief.

e  Ensure all crew members are physically capable of performing the mission.

e Provide a thorough briefing on the boat, its equipment, and its operation. Specifically
address possible hazards, risk awareness, and situation awareness.

e  Once satisfied, go to the assigned patrol sector and notify the Operational Commander
of your arrival or departure, the number and names of persons onboard, and verify that
conditions are within the facility’s operational standards.

Proper reports keep boaters and the Coast Guard informed about boat patrols and local
boating conditions. Whether it is a routine position report, a sea condition report, or a log
entry, all reports should be accurate.

While on patrol, a facility must have two-way communications with their Unit Commander.
If the facility is unable to contact their Unit Commander, every attempt should be made to
use another Coast Guard unit, Auxiliary unit, or federal/state agency to relay their
information to their Unit Commander. Facility operators must follow Coast Guard reporting
requirements during a patrol. If communications are lost for more than the designated
reporting period, the mission must be aborted, the facility moved to a safe haven, and the
order issuing authority advised as soon as possible.

A log of significant patrol activities should be kept. The narrative of each event should be a
brief accurate description of situations, procedures, actions, and activities. The log will help
backup reports sent to the Coast Guard and answer any inquiries.

Aucxiliarists on patrol may report on-scene weather and sea conditions to their Unit
Commander. Auxiliary radio stations and communication watchstanders may respond to
public weather information requests as per Coast Guard policy, and guidelines established
for local Coast Guard units, or Coast Guard unit communication watchstanders.

A preliminary sweep of the area is made to establish familiarity with the prevailing
conditions, potential trouble areas, and to announce to local boaters that patrolling is
underway. The coxswain should keep the boat’s speed down while patrolling to enable the
crew to keep a sharp lookout in all directions and to conserve fuel.

In the event of a sudden storm, pleasure boaters may need assistance. While a coxswain
should never jeopardize the safety of their crew, it is important to render assistance if it is
safe to do so. Prudence shall be used to prevent damage to the facility or injury to the crew.
Operational limitations established by the order issuing authority shall not be exceeded.




A.7. Assistance

Chapter 2 — Auxiliary Operational Mission/Patrols

While on patrol, boat crews will encounter many types of assistance situations. They should
always approach them with caution, considering the different policies and procedures
concerning assistance, including:

o U.S. Coast Guard Addendum to the United States National Search and Rescue
Supplement (NSS) to the International Aeronautical and Maritime Search and Rescue
Manual, COMDTINST M16130.2 (series).

Maritime SAR Assistance Policy.

Auxiliary Operations Policy Manual, COMDTINST M16798.3 (series), Chapter 4.
General salvage policy.

Risk assessment processes.

Proper operations to help the boat.

Other concerns, such as the need for additional boats to help.

NOTE 4. |Do not hesitate to call for additional help as necessary when providing assistance. I

A.8. Assisting
Other Patrols

A.9. Permission to
Secure

NOTE &~

When a safety patrol boat, in an adjoining area, is assigned an assistance mission, boats in
the surrounding areas should move to the line between the two sectors. This allows them to
answer a call in either of the sectors. Precise direction should be obtained from the
Operational Commander.

When it is time to end the patrol, the appropriate Coast Guard unit is notified and permission
to secure is requested. A final sweep normally will be made through the patrol area before
securing.

A patrol boat that is damaged or has a crewmember injured while on official patrol must contact the
Coast Guard Operational Commander as soon as possible, and follow the prescribed procedures for the
situation.

Section B. Regatta Patrols and Marine Parades

Introduction

In this Section

A regatta or marine parade is an organized water event of limited duration that is conducted
according to a prearranged schedule. Regattas involve both participant and spectator boats
in activities such as, racing, water skiing, demonstrations, and similar grouped or classed
marine skills and equipment. The safety of the participant boats is the responsibility of the
sponsoring organization, unless they ask for Coast Guard assistance. The safety of the
spectator boats is a Coast Guard responsibility, but should be verified with the event
sponsors. The sponsor of the marine event is responsible for applying for approval of the
event. The application must be submitted to the proper Coast Guard or civil authority at
least 30 days prior to the event. For new or major marine events, the application should be
submitted well in advance (90-120 days).

This section contains the following information:

Title See Page
Patrolling Regattas 2-5
Patrol Boat Assignments 2-8
Marine Parades 2-13
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Patrolling Regattas

B.1. Functions of a
Regatta Patrol

NOTE &~

B.2. Selecting the
Patrol Commander

NOTE &~

B.3. Designating
an Auxiliary Boat
Commander

B.4. Establishing
Sectors

Regattas usually take place over a closed course where patrol sectors are established
alongside and at each end of the course. The primary functions of a regatta patrol are to
control the spectator boats and transient craft for their protection, and to ensure safety
hazards do not enter into the event area.

The primary responsibility to protect participants from the hazards of the event, including other
participants, rests with the sponsoring organization.

The Coast Guard District Commander, captain-of-the-port (COTP), or Group Commander
will designate the patrol commander (PATCOM) for a regatta or marine event. The
PATCOM is normally a Coast Guard commissioned officer, warrant officer, or an
appropriate auxiliarist assigned as AUXPATCOM (in the absence of active duty PATCOM).

Written instructions will describe the authority of the Auxiliarist to act as PATCOM. These instructions
include: patrol requirements; pre-brief to all participants - duties and responsibilities; establish
communication frequencies and networks; and instructions for completing after patrol reports. The
Auxiliary must coordinate and cooperate with any law enforcement agency that might be on scene.

When a regatta or marine event is under the control of a Coast Guard PATCOM and the
Auxiliary is also assisting, an Auxiliary Boat Commander (AUXCOM) will be designated.
AUXCOM will work closely with the PATCOM to coordinate the Auxiliary boats and
personnel and, act as liaison to prepare for, conduct, and secure the event. (AUXCOM is
also that person’s radio call sign during the event.)

The length, size, and shape of the course depend upon the type of regatta. To maintain
operational control, regatta event courses are usually divided into sectors. (see Figure 2-1)
All sectors should be as small as is reasonable to allow patrols to regulate traffic and keep
obstructions or boats from the course. Small sectors may limit mobility. Large sectors are
too difficult for patrol boats to cover effectively, and spectator boats might get too close to
the course before a patrol boat can issue a warning. Patrol boats should move only within
their assigned sectors. The following procedures should help the PATCOM/AUXPATCOM
to establish and assign sectors:

Step Procedure

1 Divide large patrol areas into at least five sectors, one to three sectors along
each outer side, and at least two at each end.

Operate all boats from the same charts.

Mark the charts with the patrol sectors.

Assign each patrol boat to a patrol sector.

Ensure that each boat reports its location and movements.

N | AW

Establish more sectors as needed (e.g., change in course size or more
spectator boats than expected).
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B.5. Grid System The grid system is an effective method of organizing patrol area operations. When using the
grid system, transparent grid overlays are essential. All grids must be identical in size and
identification. (see Figure 2-1) The benefits of using grids are:

e PATCOM/AUXPATCOM and the patrol boat captains can read grid coordinates
exactly.

e Coxswains can request assistance, by giving a location, using the grid on the chart.

e PATCOM/AUXPATCOM can also assign additional patrol boats to the position.

e Location of a distress can be easily shown.

EAREA FOR SPECTATOR VESSELS

3
¥0103S
2
¥0L03S

a
d40L03s

ESCAPE ROUTE

HSINI4
1¥V1S

@ SHIMHVINNNNL @
o]
d0103s
H
¥0103S
@ SHIMHYWNHENL @

ESCAPE ROUTE
@ [
3] E
2 . "3
0 B A, . S o
o
A

&/

{ AREA FOR SPECTATOR VESSELS;

Figure 2-1
Typical Patrol Assignments and Sectors
B.6. Patrolling Knowing the sponsor rules, the boats involved, and patrol responsibilities is vital to ensuring
Various Regattas the safety of the crew, participant boats, and spectators. Table 2-1 introduces the

responsibilities of the sponsor and patrol boats during powerboat, sailing, rowing, and other
various regattas.

Table 2-1
Patrolling Various Regattas
Sponsor Any type of regatta is usually sponsored by an organization. Powerboats may have a
Organization corporate sponsor; sailboats, are sponsored by yachting clubs or associations; and rowing
Responsibility regattas are usually sanctioned by a prep school or collegiate organization. The sponsors

have rules that the participants of a race must follow. At times, the sponsors provide
especially trained crews to assist during emergencies.
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Table 2-1 (continued)
Patrolling Various Regattas

Patrol Boat Only assist a participant or spectator boat if agreed upon or requested by the sponsor and
Responsibility approved by the Patrol Commander. Know the sponsor’s rules. Be aware of the
construction, use, and particulars of the boats used in the regatta. During an emergency with
either the participant or spectator boats, an abrupt action by an inexperienced boat crew may
cause a participant’s disqualification.
NOTE 4. |PATCOM/AUXPATCOM should keep close liaison with regatta sponsor officials before, during, and
after the regatta event.
Regattas Powerboat Sailing Rowing (crew racing)

Course Layout

Large rectangle or long oval
course involving the escape
valve idea, diagonally
opposite at each end,
enabling race boats to leave
the course. (see Figure 2-1)

Nearly all courses are
triangular, allowing for use
of the basic sailing positions.
Course must be laid out to
conform to the prevailing
wind direction. (see Figure
2-2)

The races are held on a
straight course with marker
craft on either side and a
moving screen behind to
prevent spectator boats from
interfering.

Operation Sectors

Use boats as moving or
stationary screens along
sides of the course.
Maintain a line, behind
which spectator boats stay.

The ends of the course
require moving screens if it
is longer than it is wide, to
keep spectators from
entering the course.

Course type and
maneuvering calls for a
combination of marker,
stationary boats, and moving
screen boats to stop passing
boats from entering the
course. Moving screen
patrol move with the regatta.
(see Figure 2-3)

Use stationary positions and
do not leave these positions
unless assistance is required.
(see Figure 2-4)

Participant Boat
Particulars

Fragile construction.
Sensitive to wakes.

Possibility of capsizing.
Identifying capsized boats
difficult because of lack of
noise and sailboats closely
grouped.

The craft are very light, have
a very low freeboard, and
require quiet water.

Handling Participant
Boat Emergencies

Emergencies on the course
should be left to the sponsor
rescue craft, unless asked.

Ask the skipper if assistance
is wanted, then allow him to
direct the operation.

Check with event sponsors,
assume it is okay to assist
participants; they usually do
not wear life preservers.
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Table 2-1 (continued)
Patrolling Various Regattas

Regattas Powerboat Sailing Rowing (crew racing)
Spectator Boats Sponsors and patrols share Sponsors and patrols share Sponsors and patrols share
responsibility for the safety responsibility for the safety responsibility for the safety
of spectator boats. of spectator boats. of spectator boats.
Keep spectator boat wakes Tactfully attempt to keep Ensure that all spectator
small. spectator boats from entering | boats are in place well
the course or going between | before the start of the race so
the sailboats. This happens | that wake-driven wave
when a spectator or transient | action will subside.
boat is unaware of an Prevent spectator boats from
ongoing race, or they entering the course.
presume they may proceed
following navigation rules.
Other Move about looking out for | Be alert to course legs being | Keep wakes down.
Responsibilities debris that may endanger moved or rotated, and advise
participant or spectator patrol boats.
boats.
In Addition Special communication Racing sailboats take Patrol boats should minimize

problems may arise when
operating near loud engines,
and may require traffic
control signs, headphones,
etc.

advantage of wind
conditions and are tacking
back and forth along the
course. Try not to place
patrol boats in the infield
because they could be in the
way. Instead, set patrol
boats downwind and astern
of the participating boats.
Discuss assisting, sailboat
righting, and towing at the
pre-race briefing.

the use of hailing equipment
whenever the rowers are
nearby to eliminate
interference with their
cadence.

Other types of rowing
regattas feature dories,
lifeboats, whaleboats,
canoes, and even bathtubs.
Patrol these regattas in the
same manner as Crew races.

Patrol Boat Assignments

B.7. Examining the
Course

B.8. Using Patrol
Boats

B.8.a. Marker Boats

After completing all pre-race activities, the PATCOM/AUXPATCOM dispatches the boats
to their patrol positions. En route and within its sector, each patrol boat should examine the
course for objects or debris that could affect participant, spectator, or patrol boat safety. This
is especially important in events involving high-speed racing craft. Items such as a partially
submerged soft drink container can cause a disaster if struck by a race boat at high speeds.

Patrol boats on regatta patrol may be used two ways, either as marker boats or screen boats.

Marker boats are positioned at designated places, either stationary or mobile, to mark limits
of restricted areas. The event sponsor must provide marker boats to locate turning points for

the regatta participants.
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B.8.b. Screen Boats

NOTE &~

B.9. Displaying
Boat Ensigns

B.10. Patrol Boat

B.11. Closing a
Section

B.12. Anchoring
Spectator Boats

B.13. Spectator
Boats

NOTE &~

Screen vessels should be used as either moving or stationary screens. These boats maneuver
in formation around the perimeter of the racecourse to be between the participants and the
spectators. A stationary screen boat acts in the same manner as the marker boat.

Wakes could create hazards to boats in events. Patrol and spectator boats’ speed must be kept to a
minimum. In an emergency, patrol boats can increase their speed.

Boats on regatta patrol must display the proper identification signs, and all crewmembers
must be in proper uniform. If an active duty Coast Guard PATCOM rides on an Auxiliary
boat, the Auxiliary ensign shall be temporarily removed, and the Coast Guard ensign
displayed along with the special Coast Guard patrol signs.

Each patrol crew has the responsibility to maintain a sharp lookout. Patrol observers should
not become so engrossed in a racing event that they ignore the movement of the participants
and the spectators within their sector.

Under certain conditions, it is necessary for the Coast Guard to close a section of the course
or the area in which the event is being held. It is a responsibility of the patrol boats to
constantly be present in these areas. If there are not enough patrol boats, floats or log booms
should be used. Spectators should be warned so that they will not strike these objects.

All spectator boats should be anchored only in designated areas. All boats must anchor so
that they do not swing into restricted zones. It is necessary to be alert for weather changes, a
wind shift, or a current condition that might cause anchored boats to swing into the restricted
zones.

Spectator boat areas should be patrolled to ensure all boats are safely clear of the course or
safety zone. Each spectator boat that is not in a proper position should be advised in a
courteous manner to move to a safe position. In case of failure to comply with a request, all
facts regarding the circumstances should be reported to the PATCOM/AUXPATCOM for
action.

The auxiliary does not have any law enforcement authority. The words “please” and “thank you”
should be used and all message should be conveyed in a courteous tone of voice.
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B.14. Assistingina Patrol boats must advise the PATCOM/AUXPATCOM of all problems in case the event
Casualty needs to be stopped or the course closed temporarily. No patrol boat will leave its sector
unless ordered to do so by the PATCOM/AUXPATCOM. Action is taken only on direction
from the PATCOM/AUXPATCOM, so as to maintain order and efficiency of the operation.
The following table summarizes possible emergency situations and the initial actions to take:

If... Then...

You observe a casualty Advise the PATCOM/AUXPATCOM of all details, who will
direct the proper patrol boat to the scene. If a participant boat
is the casualty, the event’s sponsor may be the only boat to

respond.
An accident occurs Assist immediately. If no arrangement has been made with
within the patrol boat’s the event sponsors, “stand by, observe” but defer all action to
sector the (sponsor) committee boats designated for that purpose.
A boat is assigned to Report to the PATCOM/AUXPATCOM upon completion of
help outside its sector the assistance.
There is an emergency Rescue the people first before any attempt is made to salvage

a boat. The protection of lives and personal safety are more
important than the saving of property.

B.15. Securing a A regatta patrol operation should not be secured until the course area is clear. The

Regatta Patrol PATCOM/AUXPATCOM will designate one patrol boat or more, if required, to make a
final sweep of the area. This will ensure that the course is in the condition it was in before
the regatta. Any debris or markers that have not been picked up should be reported to the
PATCOM/AUXPATCOM. They will relay this information to the sponsoring organization
that has the responsibility for policing the area.
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Figure 2-2
Typical Sailboat Regatta Course
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Typical Sailboat Regatta Patrol
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Figure 2-4
Typical Rowing Regatta Patrol
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Marine Parades

B.16. Description

The term “marine parade” denotes a boat or a group of boats participating in a parade.
Depending upon the nature of the event, a patrol boat will maintain the grouping or allow it
to vary. The event is usually moving, and does not ordinarily retrace its path, although the
parade may end at its starting point.

A PATCOM/AUXPATCOM will normally be assigned. PATCOM/AUXPATCOM and
patrol boat duties typically include:

e Selecting a vantage point for the PATCOM/AUXPATCOM with maximum visibility of
the event; usually a moving facility.
e Maintaining communications between the PATCOM/AUXPATCOM and the marine
parade marshal or committee.
e Maintaining parade configuration per established routes and times.
e  Assigning patrol boats to:
= Stationary sectors along the parade course containing spectator boats that are to
remain within a prescribed limit.
= Move sectors of patrol boats ahead, behind, and alongside the participating boats.
= Sectors between the welcomed boat and the moving welcoming fleet, for such
events.
= Prevent transient boats from disrupting the parade.
Render assistance to life threatening situations and endangered property.

Section C.  Aids to Navigation Patrols

Introduction

Coast Guard Regulations state that coxswains shall make every effort to observe and report
any aid to navigation (AtoN) that is out of order or off Station. (The boat crew assists by
keeping a sharp eye out for discrepancies.) This is usually accomplished underway while on
routine operations. However, Coast Guard resources may be directed to get underway
specifically to check for AtoN discrepancies. In addition to patrolling, local boat resources
may be used to assist the AtoN units that maintain and service these aids as per Coast Guard
Auxiliary Aids To Navigation Program, COMDTINST 16500.16 (series).

C.1. Reporting
AtoN Discrepancies

Any aids that are damaged, off Station, or otherwise not serving their intended purpose (i.e.,
not watching properly) should be reported to the Coast Guard unit. The aid, its location, and
the discrepancy should be clearly identified. The chart, Light List, or Local Notice to
Mariners should be used to verify the correct AtoN information.

The Auxiliary has established procedures for their reporting of AtoN discrepancies. The
following criteria is used to select the method of reporting a discrepancy:
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Criticality | Report by Criteria

Critical Radio Failure to report by the most expeditious means may result
in loss of life and/or damage to a boat.

Examples:

Aid iced and light obscured.

Light signal failure.

Light signal showing improper characteristic.
Buoy sinking or submerged.

Aid off Station/adrift/missing.

Radiobeacon off the air (improper characteristic).

Urgent Telephone Failure to report will result in no danger of loss of life or
boat damage. However, the discrepancy may contribute to
the stranding of a boat.

Examples:

e Daymarks missing.
e Sound signal failure.
e Radiobeacon timing sequence incorrect.

Routine U. S. Mail Failure to report will result in a very low likelihood of a
E-mail grounding or stranding, but corrective maintenance is
Telephone | necessary.

Examples:

e Signal obscured (by foliage or other objects).

e Daymark faded.

Structure leaning.

Bird’s nest present.

Daymarks improper.

Retroreflective material missing or inadequate.
Numbers missing.

Section D.  Chart Updating Patrols

Introduction The Auxiliary has a formal agreement with the National Oceanic and Atmospheric
Administration-National Ocean Service (NOAA-NOS), an agency under the Department of
Commerce. The agreement provides for liaison and cooperation to provide accurate and up-
to-date chart information to the boating public.

The agreement between NOAA-NOS and the Auxiliary authorizes and encourages the
scheduling of safety patrols to verify the accuracy of published navigation charts. These
patrols, called Chart Updating Patrols, are not restricted solely to areas covered by NOAA-
NOS charts. Other federal and state agencies also publish charts or maps used by the boater.
Chart updating patrols on local, state, and federal waters covered by these charts are also
authorized.
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D.1. Discrepancies

Any discrepancies found should be reported on the appropriate chart updating form.

Members of the Auxiliary need not be performing on a scheduled patrol to notice and report
discrepancies. Alert coxswains should always compare chart information with the actual
conditions and report differences. Chart updating patrols should always be alert to the
actions and activities of other boaters and be ready to render assistance.

Section E. Disaster Patrols

Introduction

E.1. Role of Boat
Crew

E.2. Role of Coast
Guard

District or unit standard operating procedures (SOPs) typically provide for patrolling in the
event of a natural or manmade disaster. This type of patrol, sometimes called a disaster
patrol, deals with emergencies either imminent, in progress, or the result of events such as
hurricanes, storms, waterfront explosions, fires, or floods. Coast Guard Unit Commanders
should coordinate with local Auxiliary Flotilla/Division Officers to pre-establish in writing
(and practice) a response disaster plan delineating the duties of Auxiliary members and their
facilities for specific assistance or integrating into unit duties.

The boat crew may be used to transmit warnings to waterfront and isolated areas. They can
also transport supplies and personnel, evacuate stricken areas, and coordinate boat traffic.
This includes acting as guides to safe moorings, to secure small craft, or to perform any other
tasks necessary to speed preparations for, or relief from, emergency conditions.

The Coast Guard is typically part of any local emergency management plan. In this role,
Coast Guard boats may be called upon to assist in evacuations of the civilian population. As
seen in many disasters, there often are people who do not want to evacuate ahead of time.
The Coast Guard has federal law enforcement powers (the Auxiliary does not), but the local
officials are the proper people to handle these civil situations and to provide guidance.
However, politely explaining the situation may convince a reluctant person to take the right
action.

Section F. Port Security and Maritime Pollution

Introduction

F.1. Security Zone
Patrol

Port security and maritime pollution issues fall under the Coast Guard Directorate of Marine
Safety and Maritime Environmental Protection. Typically, the COTP is the field unit
responsible for implementing these programs. The COTP may have the resources or may
have to call upon local Coast Guard facilities to provide boats. Port security is concerned
with waterside security measures, typically within a security zone. Maritime pollution
patrols focus on detecting, reporting, and monitoring oil spills and hazardous material
discharges into U.S. navigable waters.

There is no federal, state, or local military service or civilian agency with the waterside
resources, expertise, and lawful maritime authority comparable to that of the Coast Guard.
The COTP has developed tactics and countermeasures to deal with waterborne threats.
Assets likely to be at risk include:

Ships.

Pier or port complexes.
Waterfront facilities.
People.
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F.l.a. Operations

NOTE &~

F.2. Pollution
Patrol

F.2.a. Detection or
Prevention

F.2.b. Response to a
Spill

F.3. Safety and
Security Patrol

Chapter 2 — Auxiliary Operational Mission/Patrols

The COTP will provide specialized equipment and training, if needed. A command center
should be established with direct control by the COTP over all Coast Guard deployed
resources. Most security zone enforcement requires simple patrolling or “policing” of the
zone boundaries. One or two boats patrolling the perimeter usually do this. The security
zone may be established around a fixed site such as a pier, or it may be a moving security
zone for a vessel underway. The moving security zone usually requires at least two boats.

No security operation is routine. Crewmembers should stay alert and aware of surroundings at all I
times.

There are usually two types of pollution patrol:

e A patrol to detect or prevent spills.
e A patrol in response to a spill.

The boat may be given specific areas to visually inspect or given general direction to cruise
along the waterfront and shoreline to look for any discharges.

The COTP may coordinate with the local Operational Commander to have a boat patrol to
detect any unreported spills or discharges. Early detection this way may keep the incident
from growing into a major spill. Also, the source of the spill may be identified. This may
stop someone from intentionally discharging pollution and also identify the person or
company who will pay the costs for cleanup.

Response to a pollution incident will often involve boats in some type of patrol duty, such as
monitoring the situation. The person coordinating the response to the incident, the On-Scene
Commander (OSC), will have an incident command structure to provide tasking and
guidance for boat operations.

The Coast Guard may deploy Auxiliary facilities to patrol safety and security zones
established by the COTP. The Auxiliary may conduct these patrols with or without Coast
Guard boarding officers (officers or petty officers authorized to conduct law enforcement)
onboard. Auxiliarists operating facilities without Coast Guard boarding officers onboard
may function in an advisory or informational mode (which includes directing the movement
of boats in the vicinity of the zone), but may not exercise law enforcement authority.

Section G. Law Enforcement (Prohibitions/Assistance) Policy

Introduction

Aucxiliarists cannot execute direct law enforcement missions, but may support certain Coast
Guard law enforcement activities. The key restriction is that no command can vest
auxiliarists with general police powers (e.g., power to search, seize, or arrest) or give
auxiliarists any direct role in law enforcement action. However, a Unit Commander may
request an auxiliarist employ an operational facility to provide transportation of logistics
support to Coast Guard personnel enforcing general vessel safety laws (e.g., to conduct CG-
4100 boardings) where there is a low chance of detecting criminal activities. Unit
Commanders should review current policy concerning operational guidelines as per
Auxiliary Operations Policy Manual, COMDINST M16798.3 (series), Chapter 4 prior to
requesting Auxiliary support regarding any law enforcement.
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CAUTION'!

G.1. Coast Guard
Boarding from
Auxiliary Facility

G.l.a. Directing
Movement of
Auxiliary Facility

G.2. Auxiliarist
Translators

G.3. Prohibitions

In the event any problem occurs on the vessel being boarded, the only option available to the auxiliary
crew is to back off and request assistance from the Coast Guard Unit Commander.

Coast Guard officers and petty officers may conduct boardings from an Auxiliary vessel
facility which is crewed by auxiliarists (as a boarding platform) but only under the condition
that there is a low chance of detecting unlawful activity or conduct during the boarding. The
Coast Guard may not request or require auxiliarists to take any direct law enforcement
actions.

Coast Guard officers and petty officers Auxiliary utilizing an Auxiliary vessel facility and
crew as a boarding platform may request the operator to take certain actions in the
movement of the facility, but should not violate navigational rules nor create a situation that
places any vessel in navigational extremis. With such requests, the Auxiliary operator has
sole responsibility for the safety of the facility and crew. If the requested movement(s) are
not within the capability of the facility or Auxiliary operator, or if in the auxiliarist’s
judgment, would hazard the facility or crew, the auxiliarist must decline the request.

Aucxiliarists are authorized to assist the Coast Guard (federal, state, when approved by Unit
Commander) law enforcement officials as translators providing there is a low chance of
criminal activity, or via radio/telephone/electronic communication.

Auxiliarists are prohibited from the following:

e Actual boarding of a boat or vessel for law enforcement purposes.

e Carrying firearms (by hand or holster) or any related law enforcement equipment (e.g.,
handcuffs, pepper spray, etc.) on their person.

e Investigating complaints of negligent operations or serving subpoenas.
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Boat Crew Seamanship Manual

Chapter 3
Crew Efficiency Factors

Introduction This chapter specifies the physical fitness standards that all crewmembers are required to
meet. It also describes some of the hazards and unique discomforts boat crews cope with
when operating boats in the marine environment. The combination of many factors such as
extreme hot or cold weather, fatigue, and seasickness are all factors that can impair crew
performance. Understanding these factors will help crewmembers remain at the highest
level of efficiency while underway.

NOTE &. |Specific treatment procedures for the conditions described in this chapter are covered in Chapter 5, I
First Aid of this Manual.
In this Chapter This chapter contains the following sections:
Section Title See Page
A Physical Fitness Standards 3-2
B Crew Fatigue 3-5
C Motion Sickness 3-6
D Lethal Fumes 3-7
E Noise 3-9
F Drugs and Alcohol 3-10
G Cold-Related Factors 3-11
H Sun and Heat-Related Factors 3-14
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Boat Crew Seamanship Manual

Section A.

Physical Fithess Standards

Introduction All Coast Guard crewmembers are required to meet the following standards of physical
fitness. Physical fitness standards are required to ensure crewmembers have sufficient
strength, flexibility, and endurance to safely perform duties during normal and adverse
conditions. Knowing these standards will ensure that personnel are able to accurately gauge
their level of fitness and make improvements where necessary. Table 3-1 lists the minimum
required fitness standards.

NOTE & |Auxiliary physical standards are found in the Auxiliary Operations Policy Manual, COMDTINST
M16798.3 (series) for being a crewmember on an auxiliary facility.
Table 3-1
Physical Fitness Standards
Males Push-Ups Sit-Ups Sit and Reach 1.5-Mile Run 12-M{nute
Swim

Under 30 29 38 16.5" 12:51 500 yds.

30 to 39 24 35 15.5" 13:36 450 yds.

40 to 49 18 29 14.25" 14:29 400 yds.

50 to 59 15 25 12.5" 15:26 350 yds.

60+ 13 22 11.5" 16:43 300 yds.

Females Push-Ups Sit-Ups Sit and Reach 1.5-Mile Run 12-Sl\v/lv;1;1ute

Under 30 23 32 19.25" 15:26 400 yds.

30 to 39 19 25 18.25" 15:57 350 yds.

40 to 49 13 20 17.25" 16:58 300 yds.

50 to 59 11 16 16.25" 17:55 250 yds.

60+ 9 15 16.25" 18:44 200 yds.

Notes:

e 12-minute swim test chart is based on Dr. Kenneth Cooper’s research.
e  Push-ups and sit-ups must be performed within a one-minute time period.
e  Either the 1.5-mile run or the 12-minute swim may be performed to meet the standard.

The following physical fitness standards are provided with specific procedures:

Arm and Shoulder Strength
Abdominal and Trunk Strength
Flexibility

Endurance
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A.l. Arm and The requirements for arm and shoulder strength are to perform as many correct push-ups as
Shoulder Strength  possible in one minute.

One-Minute Push-Ups Step Procedure
Perform as many correct 1 Start with hands shoulder-width apart.
h- ible i .
pust-ups as possible in one 2 Males will be on hands and toes only; females may place knees on the
minute. » .
deck and position hands slightly forward of shoulders.
3 In the up position, the elbows must be fully extended.
4 For a proper push-up to be completed, lower the body until the chest is
within one fist distance of the deck, and then return to the up position.
NOTE &.|The back must be kept straight the entire time. I
A.2. Abdominal The requirements for abdominal and trunk strength are to perform as many correct sit-ups as
and Trunk possible in one minute.
Strength
One-Minute Sit-Ups Step Procedure
Perform as many correct sit- 1 Lie on back, bend knees, place heels flat on floor about 18 inches away
ups as possible in one minute. from buttocks, and keep fingers loosely on side of head. Hands may not
come off of side of head for sit-up to count.
NOTE &."|Feet may be anchored. I
2 In the up position, elbows will touch the knees, then return so that both
shoulder blades are touching the deck.
3 The buttocks should never leave the deck.
NOTE &.1Any resting should be done in the up position. I
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A.3. Flexibility To meet the flexibility standard, the trainee must be able to reach to at least a specified
measurement sitting with feet against a box that has a yardstick on top of the box, with the
15-inch mark even with the edge of the box.

Sit and Reach Step Procedure
Place a yardstick on top of a 1 Warm up and stretch sufficiently.
box with the 15-inch mark — -
even with the edge of the 2 Remove shoes and sit with feet flat against the box.
box.

NOTE &.|The 15-inch mark is between the individual’s feet with the end
of the yardstick, 0 inches through 15 inches, extending
forward towards the subject’s knees.

3 Keep feet no more than 8 inches apart.

4 Place the hands exactly together, one on top of the other, with the
fingers extended.

5 Keep the knees extended and the hands together.

6 Lean forward without lunging and reach as far down the yardstick as
possible.

7 Record the reach to the nearest ' inch.

8 Three trials are allowed to pass the minimum standard.

A.4. Endurance The requirement to meet the endurance standard is to run/walk 1.5 miles within a prescribed

time period or swim a designated length within twelve minutes.

1.5-Mile Run/Walk Step Procedure
For the endurance 1 Refrain from smoking or eating for 2 hours prior to this test.
qualification, an individual .
will be required to run/walk 2 Warm up and stretch sufficiently.
1.5 miles or perform a 12- 3 Run or walk 1.5 miles in the required amount of time for the appropriate
minute swim. age bracket.
4 If possible, receive pacing assistance, either by having a trained pacer
run alongside or by calling out lap times during the test.
5 Be forewarned not to start out too fast and not to run to complete
exhaustion during the test.
6 At the end of the test, walk for an additional 5 minutes to aid in
recovery.
12-Minute Swim Step Procedure
The 12-minute swim is an 1 Warm up and stretch sufficiently.
alternative method to fulfill ) Swim th ired dist for th it bracket in 12
the endurance qualification. wim the required distance for the appropriate age bracket in
minutes.
3 Use whichever stroke desired and rest as necessary.

3-4




Chapter 3 — Crew Efficiency Factors

A.5. Annual

Annual assessment should be performed by a unit wellness representative (WR), unit fitness

Assessment leader (FL), or independent support command wellness coordinator (WC) who has been
trained to perform the same fitness assessments. These personnel not only perform the
annual test, but also create unit or individual fitness routines to maintain or increase physical
fitness.

Section B.  Crew Fatigue
Introduction The crew’s physiological well-being plays an important role in the safe and successful

B.1. Fatigue

B.2. Crew
Responsibility

accomplishment of each Coast Guard mission. A crewmember will assist people during the
worst conditions. At times, they may feel like they have reached the limits of their physical
and mental endurance.

Mental and physical fatigues are among the greatest dangers during rough weather
operations. The hazard of fatigue dramatically reduces the powers of observation,
concentration, and judgment. This reduces the ability to exert the effort necessary, and
increases the probability that chances will be taken and prescribed safety precautions may be
disregarded. The following are examples of situations that may cause fatigue:

e  Operating in extreme hot or cold weather conditions.

e Eye strain from hours of looking through sea-spray blurred windshields.
The effort of holding on and maintaining balance.

Stress.

Exposure to noise.

Exposure to the sun.

Poor physical conditioning.

Lack of sleep.

Boredom.

The safety of the crew and other passengers should always be the foremost concern.

The crew’s safety and welfare are the coxswain’s primary responsibility. Coxswains must
be constantly aware of stress signs evident in their crews, learn to recognize fatigue, and take
corrective action. Crewmembers must watch each other’s condition to prevent excessive
fatigue from taking its toll. The ability of each member to respond to normal conversation
and to complete routine tasks should be observed.
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B.3. Symptoms

B.4. Prevention

B.4.a.
Environmental
Conditions

NOTE &~

Chapter 3 — Crew Efficiency Factors

The primary symptoms of fatigue are:

e Inability to focus or concentrate/narrowed attention span.

e  Mental confusion or judgment error.

e Decreased coordination of motor skills and sensory ability (hearing, seeing).
e Increased irritability.

e Decreased performance.

e Decreased concern for safety.

Any one of these symptoms can cause mistakes in judgment or cause taking shortcuts that
could threaten the safety of the mission and crew. It is important to ward off the effects of
fatigue before it gets too great. Fatigue can lead to faulty decisions and a “don’t care” type
of attitude.

Coxswains must be aware of the dangers that exist when crewmembers push themselves
beyond reasonable limits of performance. They should help eliminate mistakes caused by
fatigue. Coxswains must not hesitate to call for assistance when fatigue begins to impair the
efficiency of their crew.

Some preventive measures are:

e Adequate rest.

Appropriate dress for weather conditions.

Rotate crew duties.

Provide food and refreshments suitable for conditions.
Observe other crewmembers for signs of fatigue.

Despite the normal operating climate in a particular area, all crewmembers must dress (or
have clothing available) for unexpected weather. Keeping warm in cold weather and cool in
hot weather helps prevent fatigue. Some other environmental conditions that also promote
fatigue are:

e  Motion sickness.

e  Glare from the sun.

e  Wind and rough sea conditions.
e Rain or snow.

e  Vibration (boat engine).

Information on Boat Crew Fatigue Standards may be found in the U.S. Coast Guard Boat Operations
and Training (BOAT) Manual, Volume I, COMDTINST M16114.32 (series).

Section C. Motion Sickness

Introduction

C.1. Causes of
Motion Sickness

Motion sickness, or seasickness, is nausea and/or vomiting caused by an imbalance between
visual images and the portion of the middle ear that senses motion. This section discusses
the causes and symptoms of motion sickness, as well as the methods of prevention.

Mental and physical stress, as well as the rolling or pitching motion of a boat, contributes to
motion sickness. Reading chart work, or other tasks that require close attention, will
aggravate motion sickness.
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C.2. Symptoms

CAUTION'!

C.3. Prevention /
Medication

CAUTION'!

C.4. Medication

The motion of the boat, especially when the boat’s heading produces a wallowing or rolling
motion, can cause the typical symptoms of nausea and vomiting. The primary symptoms of
seasickness are:

e Nausea and vomiting.
e Increased salivation.
Unusual paleness.
Sweating.
Drowsiness.

Overall weakness.
Stomach discomfort.

Some anti-motion sickness medications may cause drowsiness. Consult a medical professional to
determine if other alternatives are available.

Besides taking medication, there are other things that can be done to help prevent
seasickness:

e Stay out of confined spaces.

e Stay above deck in the fresh air.

e Avoid concentrating on the movement of the boat by looking out over the water toward
the horizon or shoreline.

e  Avoid smoking.

Motion sickness can often be prevented or made less severe with different kinds of anti-
motion medication, including the use of Scopolamine patches. Crewmembers who are
especially susceptible to motion discomfort should take anti-motion medication throughout
their watch since they never know when they will be dispatched on a mission. Medication
taken just before getting underway may not have its maximum effect during the mission.

Do not take anti-motion medication if any of these restrictions apply. I

Antimotion Sickness Medications, COMDTINST 6710.15 (series) restricts medication use.

Restrictions Specifically, it must not be given under the following circumstances:
o  Without medical supervision.
e  Within 12 hours of alcohol consumption.
e  To pregnant crewmembers.
Section D.  Lethal Fumes
Introduction Crewmembers are constantly at risk of injury or death from exposure to lethal fumes both on

D.1. Conditions
Where CO may be
Present

and off duty. Carbon monoxide (CO) is a colorless and odorless gas. It is the most common
lethal gas encountered during boat operations.

The following conditions are associated with CO poisoning:

Fuel-burning devices.
Enclosed areas.
Underway.

Fires.
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D.1l.a. Fuel-Burning
Devices

D.1.b. Enclosed
Areas

NOTE &~

D.1l.c. Underway

D.1.d. Fires

D.2. Symptoms

D.3. Prevention

Chapter 3 — Crew Efficiency Factors

Operating any of the following fuel-burning devices produces CO fumes:

e  Gasoline or diesel engines.
e Portable dewatering pumps.
e Propane or alcohol stoves.
e Acetylene torches.

e Kerosene heaters.

Personnel can be quickly affected by CO fumes in areas such as closed cockpits or
unventilated spaces below decks and under the following conditions:

e Sleeping in a closed cabin while using certain types of catalytic and/or flame producing
heaters.

e  Working in an engine compartment with the engines operating.

e  Working a defective exhaust system has allowed fumes to accumulate in a confined
space.

When located in a compartment that may be affected by lethal fumes, breathable air may be found near
the deck. Crouch or crawl on the deck to reach an exit.

The boat does not need to be stationary for a problem with CO fumes to occur. For example,
a following wind can circulate exhaust gases throughout the cockpit of a slow-moving boat.

The construction of some cockpits or cabins can cause eddies from a wind current to draw
fumes back aboard.

Breathing the by-products of a fire is another source of dangerous fumes. Even a recently
extinguished fire is still dangerous. Fires can also create other highly lethal fumes such as
cyanide gases. This happens when different types of plastics, upholstery, cushions, or
electronics insulation burn.

Symptoms of lethal fume poisoning can include one or more of the following:

Throbbing temples.
Dizziness.

Ears ringing.

Watering and itching eyes.
Headache.

Cherry-pink skin color.

Crewmembers should always ensure adequate circulation of fresh air throughout the vessel.
Minimizing the effect of exhaust fumes on the vessel is key and may be as simple as:

e Making a minor course change.
e Increasing speed.

e Opening a window.

e Cracking open a door, etc.
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D.4. Response to
Victims

The first senses affected by poisonous gases are those that control a person’s judgment and
decision-making ability. Once dangerous fumes affect a person, they may not be able to
help themselves. The following responses should be conducted as appropriate:

e If CO or any other type of poisoning is suspected, remove the conscious victim to fresh
air and get medical help immediately.

e If the victim is unconscious, do not try to assist them alone. Needless casualties occur
from people trying to help someone overcome by lethal fumes, only to become victims
themselves. See if the victim is responsive by calling out to them. If there is no
response, immediately call for assistance and wait in a clean atmosphere until help
arrives.

Section E. Noise

Introduction
E.1. Noise as a
Fatigue Factor

E.2. Noise
Management

Any continual noise at the same pitch can distract, lull, or aggravate to the point where it
adversely affects temperament and the ability to perform properly.

Loud noise can cause hearing loss and contribute to excessive fatigue. Coxswains should be
aware of the effect noise may be having on the crew.

The following are a few measures to help manage noise:

e  Make minor changes to engine speed.

e  Adjust radio controls so they produce a minimum amount of static.

o Use single hearing protection whenever noise levels exceed 85 decibels and double
hearing protection for noise levels over 104 decibels. (see Figure 3-1 for decibel scale)

Guidelines for preserving hearing are contained in Safety and Environmental Health Manual,
COMDTINST M5100.47 (series), and Medical Manual, COMDTINST M6000.1 (series).

NOTE 4. |Ear protection is required when working in, or making rounds in, an enclosed engineering space. I

THE DECIBEL SCALE-SOME TYPICAL SOUND LEVELS
QUIETEST QUIET NORMAL LATHE TRAFFIC
PERCEIVABLE BEDROOM CONVERSATION
SOUND
0 10 20 30 40 50 60 70 80 90 100 110 120 130
FRONT END LAWN GRINDING CHAINSAW
LOADER MOWING
Figure 3-1

Decibel Scale
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Section F. Drugs and Alcohol

Introduction

F.1. Prescription

Drugs

F.2. Alcohol

F.3. Tobacco

F.4. Caffeine

Alcohol and drug use causes slower reaction time, lack of coordination, slurred speech,
drowsiness, or an overconfident attitude. Hangovers also cause irritability, drowsiness, sea-
sickness, and a lack of concentration. Crewmembers who knowingly get underway for a
Coast Guard mission while under the influence are violating Coast Guard policy and put
themselves and others at risk.

Prescription drugs have the ability to adversely affect or incapacitate crewmembers. Certain
medications can be as incapacitating as alcohol. In addition, many medications, if taken
with alcohol, accentuate the action of both. Crewmembers must always notify the command
while taking prescription drugs which may affect performance or prevent performance of
duties.

Alcohol is a well recognized central nervous system depressant. It is one of the most
frequently used and abused drugs in our society. Even small amounts of alcohol in the blood
can seriously impair judgment, reflexes, muscular control and reduce the restorative effects
of sleep.

The level of alcohol in the body varies with the frequency and amount of alcohol intake, the
length of time following cessation of drinking and an individual’s body weight. A zero
alcohol level is essential for boat crew personnel to meet the rigorous demands of boat
operations.

Detectable blood alcohol or symptomatic hangovers are causes for restricting boat crew
personnel from operations. Although some personnel metabolize alcohol quicker than
others, at least eight hours is required for up to two drinks and twelve hours after three or
more. This time span allows an adequate margin of safety before resuming operations.

The nicotine contained in tobacco is a quick-acting poison. Excessive smoking causes
depression of the nervous system and impairment of vision. The carbon monoxide resulting
from the combustion of tobacco is absorbed by the bloodstream in preference to oxygen,
resulting in a lowering of altitude tolerance. Tobacco smoke also irritates the respiratory
system.

The drug caffeine, contained in coffee, tea and many soft drinks, can produce an adverse
effect on the body. The amount of caffeine contained in just two cups of coffee appreciably
affects the rates of blood-flow and respiration. In small amounts, coffee can be considered a
nervous system stimulant. Excessive amounts may produce nervousness, inability to
concentrate, headaches, and dizziness. Individuals accustomed to daily intake of caffeine
may develop headaches and experience a loss of sharpness if daily intake is stopped or
significantly curtailed.
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Section G. Cold-Related Factors

Introduction

In this Section

The purpose of this section is to briefly describe the precautions to take while operating in
cold weather. Cold rain, snow, ice storms, and high winds can develop with very little
warning in certain parts of the country. Preparation before encountering these kinds of
conditions and understanding the effects of cold on personnel safety is vital.

This section contains the following information:

Effects of Cold Weather

WARNING %

G.1. Operating in
a Cold Climate

Title See Page
Effects of Cold Weather 3-11
Hypothermia 3-11
Frostbite 3-13
Layering Clothing 3-13
Excessive loss of body heat, which can occur even in mild weather conditions, may lead to I
hypothermia.

Operating in a cold climate presents the challenge of keeping warm while effectively
carrying out the mission. As the temperature drops or clothing becomes wet, more insulation
is required to keep the body from losing its heat.

WARNING % |Prolonged exposure to the wind may lead to hypothermia and/or frostbite. I

G.2. Wind

G.3. Crew Fatigue

Hypothermia

G.4. Body
Temperature

Wind affects body temperature. Those parts of the body exposed directly to the wind will
lose heat quickly, a condition commonly referred to as “wind chill.” On bare skin, wind will
significantly reduce skin temperature, through evaporation, to below the actual air
temperature.

The combination of rough seas, cold temperatures, and wet conditions can quickly cause the
crew to become less effective. Crew fatigue will occur more quickly when these conditions
are present. Many accidents occur when cold induced fatigue sets in because the mind loses
attentiveness and physical coordination diminishes. Even a crew that is moderately cold and
damp will exhibit a decrease in reaction time which is also a symptom of the onset of
hypothermia.

Hypothermia is the loss of internal body temperature. Normal internal body temperature is
98.6 °F (39 °C) and is automatically regulated by our bodies to remain very close to this
temperature at all times. A minor deviation either up or down interferes with the bodily
processes. Being too cold will adversely affect the body. Even a minor loss of internal body
temperature may cause incapacitation.
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WARNING w |Never give hypothermia victims anything by mouth, especially alcohol. I

G.5. Symptoms

G.6. Prevention

G.7. Waivers for
Wearing PPE

G.8.

NOTE &~

NOTE &~

Treatment

Signs that a person may be suffering from hypothermia include:

Pale appearance.

Skin cold to the touch.

Pupils are dilated and will not adjust properly when exposed to light.
Poor coordination.

Slurred speech / appears to be intoxicated.
Incoherent thinking.

Unconsciousness.

Muscle rigidity.

Weak pulse.

Very slow and labored breathing.

e Irregular heart beat.

A hypothermic person will tremble and shiver, however, these symptoms may not always be
present. When a person stops shivering, their hypothermia may have advanced beyond the
initial stages.

Cold and hypothermia affect crew safety and mission performance, and prevention must be a
top priority. The Coast Guard outfits its boat crews with hypothermia protective clothing
which is designed to prolong their exposure to the elements making them more effective.
The clothing must be worn properly and maintained in accordance with its maintenance
schedule in order for it to maintain its effectiveness.

The Commanding Officer (CO) or Officer-in-Charge (OIC) may waive the requirement for
wearing a hypothermia protective device on a case-by-case basis if the degree of risk to
hypothermia is minimal, such as in nonhazardous daylight operations in calm water.
However, proper PPE must be carried onboard. More detailed information concerning
hypothermia protective clothing, requirements for when it should be worn and CO/OIC
waiver requirements can be found in the Rescue and Survival Systems Manual,
COMDTINST M10470.10 (series).

Units shall carry hypothermia protective devices onboard under waiver conditions (except for ship’s
boats operating within sight of the ship). Coxswains shall make sure crewmembers don a hypothermia
protective device when waiver conditions no longer apply (for example, when they encounter or
anticipate heavy weather or hazardous operating conditions).

Auxiliary boat crews must gain approval and direction from their Operational Commander for I
waivers.

Treatment for hypothermia is covered in Chapter 5, First Aid.
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Frostbite

G.9. Development
Factors

G.10. Symptoms

WARNING %

G.11. Prevention

Frostbite is the development of ice crystals within body tissues. Frostbite is most likely to
develop in air temperatures less than 20 °F (-6.6 °C). The following factors contribute to
frostbite development:

Cold stressors (wind, air temperature, and exposure to water).
Any restriction of blood-flow.

Lack of appropriate protection.

Skin exposure.

A frostbite victim will complain of painful cold and numbness in the affected area. Waxy
white or yellow-white, hard, cold, and insensitive areas will develop. As the area begins to
thaw, it will be extremely painful and swelling (reddish-purple) or blisters may appear.
Areas prone to frostbite include all extremities where the blood has traveled farthest from the
heart, such as the hands, feet, face, and ear lobes. A patient suffering from frostbite should
also be treated for hypothermia.

Any person who has had frostbite previously is at an increased risk for cold exposure injury in that
same area of the body.

Cold weather clothing and equipment is essential to preventing cold-related injuries and
fatigue. Such items include thermal boots, woolen socks, watch caps, gloves, and thermal
undergarments (polypropylene) made of fleece or pile. During cold conditions, coxswains
should discuss the possibilities of frostbite with the crew before getting underway.

Layering Clothing

G.12. First Layer -
Wicking

G.13. Second
Layer - Insulation

G.14. Third Layer
- Moisture Barrier

Staying dry is an essential factor to maintaining body temperature. Clothing worn next to
the skin must carry or “wick” moisture away from the body. Cotton clothing can pose
particular problems. They absorb and retain moisture, which will rob body heat through
evaporation. Wool has good insulating properties even when wet, but it is less than ideal
because it stays wet. Modern synthetic wicking fibers such as polypropylene, Thermax®, or
Capilene® do not retain moisture. They will actually draw moisture from the skin and
transport it to an absorbent outer layer. This clothing works well by itself, or it can be
combined with a second layer for extreme cold.

The insulating effect of a fabric is related to how much air it can trap. This is why a loose-
knit or fuzzy material is better than one that is tightly knit. It is also why two thin layers of a
given material are better than one thick one. The second layer traps air, which retains body
heat, while absorbing excess moisture from the first layer. Wool or cotton thermals are an
acceptable second layer if worn over a wicking layer, but a number of synthetic fleece or pile
garments do a much better job. An example of this is the fleece coverall.

The outer layer should stop wind and water, so the inner layers can work as designed.
Choices include the anti-exposure coverall, dry suit, or rain gear. The dry suits and rain gear
have no insulating properties and will require extra insulation for cold weather. Also, as
most dry suits do not “breathe,” an absorbent second layer is needed so that perspiration has
a place to go.
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Most heat loss occurs through the extremities, especially the head. It is particularly
important to cover these areas well. It is still important to layer properly, but thinner, or all-
in-one materials must be used to reduce bulk. For the head, a wool cap may work, but a
heavy wicking hood or cap worn alone or under a wool cap will keep you drier and warmer.
A rain hat/hood/sou’wester should be considered for wet weather. Gloves should be
waterproof, and a wicking liner glove will work better than wool. High top rubber boots are
the only option for wet weather. A wicking liner sock under a wool, cotton, or fleece outer
sock will provide the best warmth. Insoles should be non-absorbent. A perforated foam
insole also works well.

Section H. Sun and Heat-Related Factors

Introduction

Crewmembers must be aware of the dangers of too much exposure to the sun and take
preventive measures to guard against a decrease in performance. Intense sunlight and
extreme heat can increase crew fatigue and reduce effectiveness. This section discusses the
various sun and heat-related factors that crewmembers may encounter during their activities.

NOTE & |Detailed treatment information on all heat related injuries can be found in Chapter 5, First Aid. I

In this Section

Sunburn

H.1. Description

H.2. Symptoms

This section contains the following information:

Title See Page
Sunburn 3-14
Dehydration 3-15
Heat Rash (Prickly Heat) 3-16
Heat Cramps 3-16
Heat Exhaustion 3-17
Heat Stroke 3-17
Susceptibility to Heat Problems 3-18

Continuous exposure to the sun can cause sunburn and other complications such as heat
stroke, dehydration, etc. Unprotected exposed skin will suffer from premature aging and an
increased chance of skin cancer.

Sunburn appears as redness, swelling, or blistering of the skin. Other effects of
overexposure to the sun are fever, gastrointestinal symptoms, malaise, and pigment changes
in the skin.
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H.3. Prevention

NOTE &~

H.4. Treatment

Dehydration

WARNING %

H.5. Description

H.6. Symptoms

If exposed to the sun for prolonged periods of time, crewmembers must take precautions.
Staying in the shade when possible is a start. However, just getting out of direct sunlight is
not always enough since sun can be just as harmful when reflected off a bright surface, such
as sand or water. Sun-screen lotion with a sun protection factor (SPF) of 15 or higher should
be used. Protective clothing such as a hat with a brim and sunglasses with UV protection for
eyes should be worn.

P6200.12 (series).

For additional information on heat related injuries, refer to Preventive Heat Casualties, COMDTPUB I

Most sunburns do not appear fully until exposure to the sun for several hours. Treatment
consists of applying cool wet towels to the affected area. Cooling the skin temperature is
very important. Keeping the skin moist but being wary of what product is applied is also
essential. Many lotions contain perfumes, alcohol, or wax that will only aggravate the burn.
Several types of first aid sprays give fast but short-lived relief.

being despite the amount of perspiration or salt/electrolyte loss.

Do not use salt tablets unless prescribed by a physician. The use of salt tablets does not improve well- I

An adequate fluid intake is essential to remain hydrated while underway. Fluids are lost
from the body in several ways. The most obvious loss is through the kidneys. The less
obvious loss of body fluid occurs through perspiration from the skin and respiration through
the lungs. As a result, an average, healthy adult requires two or three liters of fluid a day to
replace these losses. Extremely warm weather significantly increases the loss of fluids.
Staying away from liquids such as tea, alcohol, coffee, and soft drinks is advisable as these
liquids speed up fluid loss.

One vital element of body fluids that must be maintained is electrolytes. “Electrolyte” is a
medical/scientific term for salts, specifically ions. Electrolytes are important because the
body uses them to maintain voltage across cell membranes and to carry electrical impulses
for moving the muscles. The body loses electrolytes mostly through perspiration. In most
cases, a normal diet and drinking plenty of fluids will maintain an adequate electrolyte level.

Healthy adults must satisfy their water and electrolyte requirements. When water and
electrolytes are not replaced, the body experiences dehydration. Drinking alcohol and
caffeine increases dehydration. At first there is thirst and general discomfort, followed by an
inclination to slow physical movement, and a loss of appetite. As more water is lost, an
individual becomes sleepy and experiences a rise in body temperature. By the time the body
loses 5% of body weight in fluids, the individual begins to feel nauseated. When 6 to 10%
of body fluids are lost, symptoms increase in this order:

Dry mouth.

Dizziness.

Headache.

Difficulty in breathing.
Tingling in the arms and legs.
Skin color turns bluish.
Indistinct speech.

Inability to walk.

Cramping legs and stomach.
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Drinking fresh clean water is the best and easiest method to replace fluid loss and prevent
dehydration. Almost all fluids are suitable including fruit juices, soups, and water. Drinks
that do not contain sodium (salt) are recommended. Crewmembers should drink plenty of
fluids throughout the day, especially in warm, dry climates. Taking along an ample supply
of water is a must during prolonged periods away from a water source.

Never force fluid by mouth to a person who is unconscious or semiconscious. I

The signs of dehydration can be subtle and therefore, crewmembers should be particularly
watchful of each other under extreme conditions of sun and heat. The crew should be
encouraged to drink fluids throughout the mission. Rotating crews between tasks where they
are exposed to the sun and shade will help prevent dehydration. If a crewmember becomes
dehydrated, the person should be immediately removed from further exposure to heat and/or
sun and should receive prompt medical attention. Mild dehydration cases will become
serious if the level of activity and environmental conditions do not change.

Heat Rash (Prickly Heat)

H.9. Description

H.10. Symptoms

H.11. Prevention

H.12. Treatment

Heat Cramps

H.13. Description

H.14. Symptoms

Heat rash is prevalent among those living and working in warm, humid climates or in hot
spaces ashore or aboard boats. It may occur in cool weather if a person overdresses.

Heat rash is caused by:

e Breakdown of the body’s ability to perspire.
e Decreased evaporative cooling of the skin.

Heat rash interferes with sleep, resulting in decreased efficiency and increased cumulative
fatigue, making the individual susceptible to more serious heat disorders. Heat rash also
accelerates the onset of heat stroke. Symptoms are:

e  Pink or red minute lesions.
e  Skin irritation (prickling).
e Frequent, severe itching.

Coxswains and crewmembers must be aware of negative effects brought on by heat rash, and
be alert for symptoms when operating in a hot environment. Rotating crews between heat-
related tasks and those jobs in a cooler environment would help prevent heat rash from
occurring.

If heat rash occurs, the crewmember should be removed from further exposure to excessive
heat immediately. Positive action should be taken to prevent the onset of more serious
disorders. Cool, wet towels should be applied to the affected areas.

Heat cramps are painful contractions caused by excessive salt and water depletion. Heat
cramps may occur as an isolated occurrence with normal body temperature or during heat
exhaustion. Recently stressed muscles are prone to heat cramps, particularly those muscles
in the extremities and abdomen.

The victim’s legs will be drawn up into the fetal position and excessive sweating will occur.
The victim may grimace and cry out in pain.

3-16



Chapter 3 — Crew Efficiency Factors

H.15. Prevention The guidelines discussed previously for other heat-related illnesses should be followed.

H.16. Treatment Heat cramps can be treated by placing the victim in a cool place and encouraging the victim
to lie down in a comfortable position. Cool drinks should be offered to replace fluid loss.
Solutions containing electrolytes, like a sports drink, are also useful, however, the ingestion
of excessive salt should not be allowed. Cramped muscles must not be treated with heat
packs or massage. Prompt medical assistance is recommended for severe or persistent
conditions.

Heat Exhaustion

H.17. Description Heat exhaustion typically occurs when people exercise heavily or work in a warm, humid
environment where body fluids are lost through heavy sweating. Fluid loss can result in a
decrease of blood-flow to vital organs. In heat exhaustion, sweat does not evaporate as it
should, possibly because of high humidity or too many layers of clothing. As a result, the
body is not cooled effectively.

H.18. Symptoms When suffering from heat exhaustion, a person collapses and sweats profusely. The victim
has pale skin, a pounding heart, nausea, headache, and acts restless.

H.19. Prevention The guidelines discussed previously for other heat-related illnesses should be followed.

H.20. Treatment First aid treatment should be provided immediately followed by rapid removal (in a litter, if
possible) of the patient to a location that can provide proper medical care.

Heat Stroke

H.21. Description Heat stroke is a major medical emergency and results from the complete breakdown of the
body’s sweating and heat regulatory mechanisms. Heat stroke or “sun stroke” is caused by
operating in bright sun or working in a hot environment, such as an engine compartment.
The onset of heat stroke is very rapid.

H.22. Symptoms The major symptoms of heat stroke are:

e Red skin, hot and dry to the touch (cessation of sweating).

Characteristic body temperature above 105 °F (40.5 °C).

Headache.

Weak and rapid pulse.

Confusion, violence, lack of coordination, delirium, and/or unconsciousness.
Brain damage (if immediate medical treatment is not given).

H.23. Prevention The guidelines discussed previously for other heat-related illnesses should be followed.
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No matter which type of operation or assigned mission is being conducted, all incidents of heat stroke
must be considered as medical emergencies.

Heat stroke is the most serious of all heat disorders and is an immediate threat to life. There
is a high mortality rate associated with heat stroke. It is important to remember that heat
exhaustion is the result of overloaded heat balance mechanisms that are still functioning.
Heat stroke strikes the victim when the thermo-regulatory mechanisms are not functioning,
and the main avenue of heat loss, evaporation of sweat, is blocked. The patient must be
treated immediately, or death may occur. It is best to carefully remove the victim to a cooler
environment and seek medical assistance.

Susceptibility to Heat Problems

H.25. Description

H.26. Clothing and
Equipment

H.27. Fever

H.28. Fatigue

H.29. Prior Heat
Illnesses

H.29.a. Water

Personnel who are not accustomed to strenuous physical activity in hot and humid
environments are particularly susceptible to heat injuries. Excess body weight contributes to
this susceptibility.

Impermeable clothing does not “breath” and thus greatly increases an individual’s
susceptibility to heat-related illnesses. Clothing acts as a barrier that prevents evaporative
cooling. Many synthetic fabrics reduce the absorption and dispersal of sweat needed to
achieve optimum heat loss by evaporation.

Clothing and equipment should be worn so that there is free circulation of air between the
uniform and the body surface. Wearing shirt collars, shirt cuffs, and trouser bottoms open
will aid in ventilation. However, this practice may not be permissible in those areas where
loose fitting or open style clothing would present a safety hazard (e.g., around machinery
with moving parts).

In full sunlight or a high radiant heat source (e.g., machinery spaces), keeping the body
covered with permeable clothing reduces the radiant heat load upon the body. When not
working in these areas, removal of the outer layer of clothing will help reduce body
temperature. Impermeable clothing must be avoided. If impermeable clothing must be
worn, precautions should be taken to avoid the rapid buildup of body heat. Heat illnesses
may be manifested in minutes if impermeable clothing is worn.

Febrile illnesses (fever) increase the chance of rapid heat buildup within the body. The
presence of fever before heat stress exposure reduces the allowable exposure times.

Cumulative fatigue may develop slowly. Failure to recognize this slow development
increases an individual’s susceptibility to heat-related problems.

Prior heat illnesses lead to heat illnesses of greater severity with each incidence. There are
two major preventive measures:

o  Water.
e  Salt.

The body needs water only in quantities sufficient to prevent dehydration and electrolyte
imbalances that result from losses in sweat, urine, etc. Under conditions of profuse
sweating, each person will require one pint (0.5 liters) or more of fluid intake per hour.
Water should be taken in small quantities at frequent intervals, such as every 20 or 30
minutes.
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H.29.b. Salt The average diet provides from 15 - 20 grams of salt daily. This amount of salt is adequate
for the prevention of most heat-related illnesses.
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Introduction

NOTE &~

In this Chapter

Chapter 4
Team Coordination and Risk Management

This chapter addresses human error and risk based decision-making. Both greatly affect the
safety of boat operations. Human error has been and continues to be a significant cause of
boat mishaps. Ineffective risk management has placed many boats and crews at greater risk
than necessary. Technical knowledge and skill alone cannot prevent mishaps. It also takes
teamwork that recognizes, minimizes, and corrects human errors and a systematic process to
continuously assess and manage safety risks.

Prudent seamen have exhibited and human factors researchers have described seven critical
skills that reduce the potential for human error-induced mishaps (see Section A of this
chapter). Within these skills are important processes that serve to control safety risks and
improve team performance. These critical skills are collectively titled “Team Coordination”.
The processes are risk management, crew briefing, and crew debriefing.

This chapter mandates the use of team coordination, risk management, crew briefing, and
crew debriefing as part of standard boat operations. It describes the skills, performance
standards, coxswain responsibilities and training requirements for each. It also describes the
risk management, crew briefing and crew debriefing processes. To promote these skills and
processes, performance in team coordination shall be assessed as part of crew debriefings,
ready for operations (RFO) inspections, and Standardization Team visits.

Additional information concerning team coordination and risk management can be found within Team
Coordination Training, COMDTINST 1541.1 (series), Operational Risk Management, COMDTINST
3500.3, and Risk-Based Decision-Making, COMDTINST 16010.3.

This chapter contains the following sections:

Section Title See Page
A Team Coordination 4-2
B Team Coordination Standards 4-3
C Risk Management Process 4-9
D Informal Crew Briefing and Debriefing 4-13
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Section A. Team Coordination

Introduction

A.1. Members of
the Team

A.2. Coxswain

A.3. Team
Coordination Skills

A team is a collection of people that uses the technical abilities of its members to achieve a
common mission. This section discusses how team coordination can:

e  Control human error.
e  Manage safety risks.
e Provide directions for continuous improvement in team performance.

The boat crew consisting of the coxswain and crewmembers is a team. But it also is a part of
a larger team. Boat crews seldom perform missions without interacting with other people.
Members of this larger team are:

The mission coordinator (the OIC or duty officer).

Other assigned Coast Guard assets (aircraft, boats, and cutters).

Other government, commercial and private parties (federal, state, and local officials).
Commercial salvagers and Good Samaritans.

The “customer”.

In this case, the customer is the person or vessel which is the focus of the mission. The
mission is the reason for getting the boat underway.

The coxswain wears two hats as:

e The person in charge of the boat team.
e A member of the larger team.

Because the majority of boat missions have inherent safety risks, effective coordination of
the boat team and the larger team is a cornerstone for mishap prevention.

Proper use of team coordination tools requires team members, coxswain, and boat crew to
routinely use all seven team coordination skills all the time. The skills are the good habits of
exemplary leaders. They have been tested within complex missions, under ever changing
conditions, and when crew stress and safety risks were high. Like the navigational rules of
the road, when team coordination and risk management is properly used, an adequate safety
margin for mission operations can be maintained.

The seven team coordination skills are:
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Skill Description
Leadership e Directing and guiding the activities on the boat.
e Stimulating the crew to work together as a team.
e Providing feedback to the crew regarding their
performance.
Mission Analysis e Making plans.
e  Managing risks.
e Organizing and briefing the crew.
e  Assigning tasks.
e  Monitoring mission effectiveness, including debriefing
the crew.
Adaptability and e  Altering a course or action to meet changing demands.
Flexibility e  Managing stress, workload and fatigue to maintain an

optimal performance level.
Working effectively with others.

Situation Awareness
[ ]
[ ]

Knowing at all times what is happening to:

the boat,
the coxswain and crew, and
the mission.

Decision-Making

Applying logical and sound judgment based on the available

information.

Communication Clearly and accurately sending and acknowledging
information, instructions and commands, as well as providing
useful feedback.

Assertiveness e Actively participating in problem-solving, by stating and

maintaining a position until convinced by the facts that
this position is wrong.
Speaking up and/or taking action when appropriate.

Section B.

Team Coordination Standards

Introduction

Team coordination standards identify expected behaviors among the mission coordinator,

coxswain, and crew necessary to affect safe mission performance. These standards represent
the expected performance in all missions.

Coxswain responsibilities represent the minimum required actions of a coxswain to achieve

team coordination and risk management.

These standards and responsibilities shall be

evaluated as part of crew debriefings, RFO inspections, and Standardization Team visits.




In this Section
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This section contains the following information:

Title See Page
Leadership Standard 4-4
Mission Analysis Standard 4-5
Adaptability and Flexibility Standard 4-6
Situation Awareness Standard 4-6
Decision-Making Standard 4-7
Communication Standard 4-7
Assertiveness Standard 4-8

Leadership Standard

B.1. Boat Crew

Responsibilities

B.2. Coxswain
Responsibilities

The following points outline the standards of leadership for a boat crew team:

The boat crew respects each other. The climate is an open one, where the crew is free to
talk and ask questions about the mission.

Regardless of assigned duties, the individual with the most information about the
situation-at-hand is allowed to participate in mission decisions.

When disagreements arise, the coxswain and crew directly confront the issues over
which the disagreements began.

The primary focus is on solutions to problems. The solutions are generally seen as
reasonable. Problem resolution ends on a positive note with very little grumbling
among the coxswain and crew.

The coxswain shall:

Be in charge and give clear and understandable direction to the boat crew.

Monitor crew safety and progress. If unable to monitor safety, shall designate a safety
observer.

Balance and monitor crew workload and manage crew stress.

Remain approachable and open to ideas and suggestions.

Update the crew on significant mission changes.

Provide to the crew timely, constructive feedback on performance.

Provide to the mission coordinator timely updates on boat status.
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Mission Analysis Standard

B.3. Boat Crew

Responsibilities

B.4. Coxswain
Responsibilities

The following procedures outline the standards of mission analysis:

Step Procedure
1 The mission coordinator, coxswain, and crew know the mission objective.
2 The mission coordinator and coxswain discuss a plan for the mission.
3 Potential problems are briefly discussed.
4 Time is taken to:
e  Assess risks.
e Eliminate unnecessary risks.
e Reduce unacceptable risks.
5 The crew is briefed on the plan and may provide suggestions.
6 Mission tasks are assigned to specific individuals.
7 Contingency planning is accomplished by the mission coordinator and
coxswain.
8 As additional information becomes available, the plan is updated.
9 Some discussion takes place to clarify actions in the event of unexpected
problems.
10 The coxswain reviews crew actions and conducts a debriefing of the mission.
11 Strengths and weaknesses are identified; remedial actions are assigned to

improve future performance.

The coxswain shall:

Discuss mission objectives and hazards with the mission coordinator as part of planning
before getting underway. Understand level of risk that the mission has and how much
risk the coxswain is authorized to take.

e Take no unnecessary risks and have contingencies to deal with unacceptable risks.

e Brief the crew on mission objectives and the plan. Permit open discussion to ensure that
tasks are understood and crew ideas are considered.

e Update plans based on changes in the situation and/or mission objectives.

e  Debrief the crew on mission performance; identify areas for improvement.

4-5




Chapter 4 — Team Coordination and Risk Management

Adaptability and Flexibility Standard

B.5. Boat Crew
Responsibilities

B.6. Coxswain
Responsibilities

The following points outline the standards of adaptability and flexibility for a boat crew
team:

Most distractions are avoided. The crew polices each other for fixation; takes positive
action to regain situation awareness.

The coxswain can decide what information and activities are mission essential. Most
nonessential information is set aside.

Crew tasks are prioritized to ensure safe performance. The boat crew is aware of each
other’s workload. When a crewmember appears overloaded, the workload is
redistributed.

The mission coordinator and coxswain are alert to possible crew fatigue, complacency,
or high stress.

The coxswain shall:

Remain aware of own stress and own hazardous thought patterns. Take positive action
to counter subconscious tendencies to react to the excitement of the moment or
arbitrarily discard information that conflicts with own perceptions.

Implement cross-checks of coxswain and crew actions to combat the affects of fatigue
for night missions or those that extend time awake beyond 18 hours.

Remain alert to the effects of complacency and high stress on the crew. Take positive
action to manage crew stress.

Remain alert to work overload within the crew, and redistribute work as necessary.
Notify the mission coordinator if the physiological condition of the crew becomes a
safety concern.

Situation Awareness Standard

B.7. Boat Crew
Responsibilities

The following procedures outline the standards of situation awareness for a boat crew team:

Step Procedure

1 The coxswain provides the mission coordinator and the crew with mission
status (e.g., current operations and/or perceived location).

2 Changes to situation awareness are verbalized.

3 The crew or mission coordinator recognizes that a risk decision or action must
be made and offers suggestions or information to the coxswain. The mission
coordinator serves as a check of the coxswain’s risk decisions.

4 If the mission coordinator perceives the boat or crew is taking unacceptable
risks, positive action is taken to control the situation (e.g., stopping or slowing
boat activities and/or providing additional assets).

5 The boat crew checks each other’s task performance for errors. Anyone who
makes a mistake is informed and makes needed corrections.

6 The coxswain maintains an effective lookout.
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B.8. Coxswain
Responsibilities

The coxswain shall:

Not get underway without an understanding of the mission objective, the known risks,
and a plan of action.

Ensure that the crew understands the mission plan and assigned tasks.

Remain alert to mistakes in planning and crew errors. Likewise, empower the crew to
double-check the coxswain’s decisions and actions.

Remain vigilant to changes in the situation. Remain alert to conflicting or ambiguous
information that may indicate that the perceived situation is different than the actual
one.

Periodically update the mission coordinator and the crew as to the perceived situation.

Decision-Making Standard

B.9. Boat Crew
Responsibilities

B.10. Coxswain
Responsibilities

The following points outline the standards of decision-making for a boat crew team:

Coxswain decisions reflect a willingness to use available information from all sources.
Most decisions are timely, but may be affected by stress.

Most decisions are appropriate for the situation; however, the crew may overlook
options or discount risk.

The boat crew does not exhibit hazardous thought patterns (e.g., anti-authority,
invincibility, impulsiveness, machismo, or resignation).

Before the coxswain decides and implements a change in objective, the situation may
worsen; however, mission accomplishment is not affected and no loss occurs.

The coxswain shall:

Assess current situation and available information to determine ability to meet mission
objectives.

Make use of available time to develop contingencies or alternative courses of actions.
Consciously weigh the risks versus the gains. Implement the best contingency or action
to address the situation.

Monitor the situation to ensure the decision produces the desired outcome.

Communication Standard

B.11. Boat Crew
Responsibilities

The following points outline the standards of communication for a boat crew team:

The boat crew and mission coordinator communicate about the mission as required.
Standard terminology is used.

Receivers acknowledge messages. Receivers ask questions when they do not
understand.

Senders usually pursue confirmation when no response is forthcoming and the message
is important.

When changes to crew tasks occur, all hands are aware. The coxswain states risk
decisions to the mission coordinator and crew and, as time permits, informs the crew of
the reasons and any adjustments they have to make.

The mission coordinator and crew acknowledges their awareness of the risk decisions.
Anyone may ask mission-related questions to clarify information.
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The coxswain shall:

Use standard terminology in giving commands to the crew and in conducting external
communications.

Ensure that information and orders conveyed to the crew are acknowledged by the
intended receiver.

Communicate intentions associated with risks to the mission coordinator and the crew.

Assertiveness Standard

B.13. Boat Crew

Responsibilities

B.14. Coxswain
Responsibilities

The following points outline the standards of assertiveness for a boat crew team:

The mission coordinator, coxswain and/or crew occasionally raise questions about the
plan or actions when they are either in doubt, or when they believe the boat is standing
in danger. Most of these questions are relevant to risk decision-making.

The coxswain alerts the crew or mission coordinator when input is needed to make risk
decisions.

The crew or mission coordinator responds to the coxswain’s request with pertinent,
brief, and timely information. Everyone remains open to questions about the mission.
Suggestions are listened to without criticism.

Requests for task assistance are made when overloaded.

The coxswain shall:

Speak up when an error or poor judgment is perceived.
Notify the mission coordinator when the coxswain perceives
= Level of risk has changed.

=  Mission is beyond the capabilities of the boat.

»  Crew has become overloaded or overly fatigued.
Encourage input and feedback from the crew.

Treat questions and concerns of the crew with respect.
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Section C. Risk Management Process

Introduction

C.1. Four Rules of
Risk Management

C.l.a. Rule #1

C.1.b. Rule #2

C.l.c. Rule#3

C.1.d. Rule #4

Risk management shall be performed during the planning and execution of missions. Risk
management is an element of the mission analysis skill and is a process to identify and
control unacceptable safety risks. Every mission event (getting underway, transit, on-scene
operations, and mooring) has some level of risk and not all of the risks are known. Every
event requires that risks are kept within controls (safeguards) that have been designed to
handle them.

Examples of these controls include the proper use of installed communications and
navigation systems and proper execution of operating procedures. Effective risk
management is highly dependent upon technical knowledge and experience.

To use the risk management process correctly, the team must follow four rules.

Integrate risk management into mission planning and execution.

e Risk management is a repetitive and continuous process.

¢ Risk management is most effective when it is proactive. It requires that when new
information on risks is received, the ability to control those risks is reviewed. It
requires the coxswain and crew to remain vigilant and think safely until the boat is
secured and the mission is over.

Accept no unnecessary risks.

e Unnecessary risk does not contribute to the safe accomplishment of the mission. It is
operating beyond the known capabilities of the crew and/or boat without considering
other alternatives.

e Unnecessary risks are often taken when decision-makers rationalize that the boat is the
only alternative or that urgency is more important than safety.

e Unnecessary risk taking constitutes gambling with lives and government/private
property.

Make risk decisions at the appropriate level. Many times mishaps occur because the level of
risk is not perceived by an individual.

e  Understanding of risk is highly dependent upon technical knowledge and expertise.
Therefore, risk decisions must be made by clear-thinking, technically competent people
with an understanding of the situation.

e  The mission coordinator and coxswain should work as a team in making risk decisions.

Accept risks if benefits outweigh costs. Eliminating unnecessary risk leaves risk that is
either acceptable or unacceptable for mission accomplishment.

e He/she who owns the mission owns the risk.

e In some cases, mission directives outline what is acceptable (like sustaining personnel
injury and equipment damage to save lives). However, in high stress situations, the line
between acceptable and unacceptable may become fuzzy.

e  Again, clear-thinking, technically competent people with an understanding of the
situation must be involved in the risk decision.

e  Again, the mission coordinator and coxswain should work as a team in making risk
versus gain decisions.




C.2. Risk
Management
Process

C.2.a. Step 1

C.2.b. Step 2
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Continuous risk management during the course of boat operations requires cycling through
the following seven steps.

Define the mission objective and tasks.

Identify possible hazards to the boat and the crew. Hazards include anything that could go
wrong with the equipment, the environment, or the team.

e Equipment: Is the equipment functioning properly and can it be expected to function
properly throughout the mission?

e Environment: How will the weather, sea conditions, proximity to shoals, vessel traffic,
and available light affect the mission?

e People: Is the team properly trained and capable of handling the demands of the
mission? Are they fatigued, complacent, or suffering from physical or mental stress?

To ensure that few hazards are missed, they must be discussed within the crew and between
the coxswain and mission coordinator. The following risk categories should be used to
facilitate discussion:

Risk Category Description

Planning Is there adequate time and information to develop a good plan? As
the planning time increases and more information becomes available,
the risk is reduced. As mission complexity increases, the time for
planning should also increase.

Event Complexity | The mission is made up of a chain of events. How complex are these
events? Do they require significant know-how to perform? Many
routine events are complex. As the event requires more know-how
and attention to perform correctly, the possibility that something
could go wrong increases. Event complexity can be greatly
increased by darkness, which in turn increases risk.

Asset Selection Is the boat and this coxswain and crew best suited to perform this
mission? Is the ready boat the right boat? The capability and
readiness condition of the boat along with the qualifications,
experience, and physiological condition (health and alertness) of the
coxswain and crew must be compared to the event complexity and
environmental conditions.
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Risk Category Description

Communications | ¢  External communications and supervision - Will the boat be able

and Supervision to maintain good communications with the mission coordinator
and other on-scene units? Will the mission coordinator be able
to provide real-time oversight of boat activities as a double-
check for safety? The less capable the communications, the
higher the possibility that relevant information will not reach
decision-makers. Risk control may be less effective, double-
checks will be more difficult.

e Communications within the boat - Can the crew hear orders over
the ambient noise? Are they assertively communicating through
accurate, bold, and concise statements?

e  Supervision of the boat crew - Even if the boat crew is qualified
to perform tasks, supervision by the coxswain can act as a
control to further minimize risk. The higher the safety risk, the
more the coxswain needs to be focused on observing and
checking. When coxswains are actively involved in doing tasks,
they can be easily distracted and should not be considered
effective safety observers in moderate to high risk conditions.

Environmental Are the current and forecasted conditions, in transit and on-scene,
Conditions within the capability of the boat and the crew? As the environment
changes, risk controls need to be updated.

4-11



Chapter 4 — Team Coordination and Risk Management

C.2.c. Step3 Risk is a function of severity, probability and exposure.

e Severity describes the potential loss. Should something go wrong, what would be the
injury to personnel or damage to equipment.

e  Probability is the likelihood that the consequences described above will happen.

e Exposure is the amount of time people or equipment will be exposed to the hazard.

Each risk category must be examined in terms of severity, probability, and exposure to arrive
at a subjective rating of risk. Again, it is useful to discuss individual perceptions of risk
among the crew and between the coxswain and mission coordinator.

Risk Category Description
High Risk e Risks cannot be managed with constant control.
e Loss in terms of personnel injury or equipment damage is
expected.

e The boat and/or crew is operating beyond their capability.

e  Whether this risk is acceptable or not is dependent upon the
mission objective.

e High risk must be communicated to the mission coordinator.

e Anexample is entering the surf zone with a utility boat.

Medium Risk e Risks are manageable with constant control.

e Loss is not expected if the situation remains stable, the crew
adheres to all standard operating procedures, and boat systems
respond as designed.

e The boat and/or crew are operating at their capability.

Low Risk e Risks are manageable with control as required.

e Loss is not expected because the mission has established
margins of safety in place and the objective will be modified if
the margins are reduced.

e The boat and/or crew are operating within their capability.

e An example is transit of a familiar area at a safe speed, during
the day, in good visibility, with a full, qualified crew aboard.

C.2.d. Step 4 Unnecessary risk has to be eliminated. What changes can be made to reduce risks to an
acceptable level without changing the mission objective? This can be done by examining:

e Changes to the planned optempo (ex. slowing).

Command and control (ex. more guidance and/or supervision).

Mission tasks (ex. simplifying).

Timing of tasks (ex. sequential vice concurrent or daylight vice nighttime).

Boat requirements (ex. more capable) or crew qualifications (ex. more experienced).
Number of assigned boats (ex. standby) and/or crew (ex. additional members).
Required equipment and/or protective equipment.

If the discussion of options is limited to those that can be provided by the boat, few are
available. This step needs to evaluate the options the larger team can recommend to reduce
risk. The larger team may have additional resources. The larger team may be able to spread
out the risk among responders or transfer the risk to more capable assets.

C.2.e. Step5 Did the mission coordinator validate that the risk assumed by the coxswain is worth the
mission objective? If risks seem unacceptable, can the mission objective be modified to
reduce risk to an acceptable level.
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C.2.f. Step 6

C.2.g. Step 7

This decision implements the best option given the risks and gains. In executing the
decision, the crew is made aware of what the expected outcome should be.

Did the action achieve the desired outcome? Are the risks within the mission changing? If
so, repeat the steps to manage those risks.

Section D. Informal Crew Briefing and Debriefing

Introduction

WARNING %

D.1. Informal
Crew Briefing

D.1.a. Mission
Objective

D.1.b. Duties and
Responsibilities

D.1.c. Positive
Climate for
Teamwork

D.1.d. Improvement
Goals

Informal crew briefings are required before the boat gets underway. Briefings for the
coxswain and the crew help create a shared mental picture of what is expected to happen and
strives to set rules for the mission.

Informal crew debriefings should be performed after most missions. The debriefing is the
best opportunity to evaluate performance and recognize individual and team
accomplishment. When correctly performed, the debriefing can serve as a valuable tool for
continuous improvement. It can show the way from just ‘doing things right’ to knowing
how to do “right things right”.

The wearing of jewelry, including rings, wristwatches, necklaces or other items not consisting of
organizational clothing, PPE, or uniform articles by boat crew members engaged in hoisting, towing,
or other deck evolutions where the potential for snagging exists is prohibited. OICs and coxswains
will address this during all pre-underway briefs and coxswains shall ensure jewelry is removed prior to
beginning all deck evolutions.

The informal crew briefing shall be comprised of the following topics:

Mission objective.

Duties and responsibilities.
Positive climate for teamwork.
Improvement goals.

Include the mission objective, known information and risks regarding the mission, and the
planned course of action.

Be specific in assigning duties and responsibilities. Mission coordinator expectations should
be understood by the coxswain and conveyed to the crew. Do not let the crew have to
second guess what needs to be done, or in special situations, how it should be done.

Establish a positive climate for teamwork. The crew is encouraged to double-check each
other, point out errors, speak up when they have relevant information, and ask questions
when they do not understand.

Restate the goal for improving one or two weak areas in crew coordination. This goal was
generated from a previous crew debriefing. Try to be as specific as possible in describing
what is considered an improvement.
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D.2. Informal
Crew Debriefing

D.2.a. Major Events

D.2.b. Level of
Performance

D.2.c. Outcome of
Events

D.2.d. Evaluation of
Goals

D.2.e.
Establishment of
Goals
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The informal crew debriefing shall cover the following topics:

Major events.
e Level of performance.
e Outcome of events.
e  Evaluation of goals.
e  Establishment of goals.

Recap major events of the mission (e.g., preparations, transit, on-scene operations).

Determine level of performance within key events. Key events include the following:

Crew briefing.

Critical navigation segments of the transit.
Bar crossings.

Approaches to vessels.

Personnel transfers.

Other hazardous parts of the assigned mission.

Have the coxswain and crew, and when possible the command, discuss what human
behavior or risk decisions affected the outcome in these events. This discussion is for
professional growth and learning.

Determine if the goal to improve one or two weak coordination areas has been met.

Set, change, or affirm a specific goal for improving one or two weak areas in crew
coordination. Goals are set or changed with the knowledge and guidance of the command.
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Boat Crew Seamanship Manual

Chapter 5
First Aid

Introduction This chapter provides basic first aid and transporting information for injuries encountered in
the marine environment. First aid is doing what must be done before expert help is
available. It may include:

e Providing immediate temporary assistance.

e Saving life.

e Preventing further injury or unfavorable progression.
e Preserving vitality and resistance to infection.

e Delivering the victim if necessary.

In this Chapter This chapter contains the following sections:
Section Title See Page
A Crewmembers’ Roles 5-2
B Treatment for Shock 5-4
C Resuscitation Methods and Emergencies 5-9
D Treatment for Wounds, Fractures, and Burns 5-15
E Environmental Injuries 5-33
F Miscellaneous Emergencies 5-44
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Section A. Crewmembers’ Roles

Introduction

A.l.
Responsibilities

A.l.a. Scene
Assessment

Proper knowledge and skill in first aid are essential for boat crewmembers. A well-trained
crew that responds effectively and professionally to an emergency situation may be the
difference between life and death or temporary injury and disability of the victim.

The Coast Guard authorizes crewmembers to render first aid, consistent with their training,
in their role as emergency assistants regardless of their first aid qualifications. A Unit
Commander should always be advised of emergency medical situations. In addition,
crewmembers must contact the Station or Group watchstander and request immediate
medical assistance for serious injury cases so that appropriate medical resources can be
contacted. The Station or Group will activate an established Emergency Medical Services
(EMS) system such as 911, or local fire/rescue squad. Crewmembers providing first aid
must do the following:

e  Evaluate the scene.

e  Consider whether or not the rescuers are trained and equipped to safely render
assistance.

e  Protect themselves from injury or infection.

e Keep calm.

e Act quickly.

e  (Call Station or Group as appropriate to activate EMS if necessary.

When responding, a quick survey of the scene is performed. An unsafe scene should not be
entered until the crew is fully prepared and protected against hazards such as exposed live
electrical wires, toxic vapors, fire, blood, or body fluids. As rescuers, it’s important for the
area around the injured to be safe before attempting first aid. Rescuer injury while
administering first aid will only complicate an already difficult situation.
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A.1.b. Initial Patient
Assessment

NOTE &~

WARNING %

A.l.c. Protective
Devices

A.2. Handling and
Transporting of
Injured

A.2.a. Coxswain
Duty

Crewmembers should stop and assess the overall condition of the victim, and determine
whether or not assisting the patient with the resources at hand is possible or if it requires
further help. When more definitive care is required for more serious injury cases, assistance
should be sought immediately by calling for help and activating the local EMS system. The
following information is important to notice during an initial assessment:

Number of patients.

General condition of patient(s).

Mechanism (type) of injury.

Patient(s) level of consciousness.

Causes or symptoms of shock:

= Mechanisms consistent with a serious injury such as a gun shot wound, fall from a
great height, major burn, crushing accident, etc.

= [fthe patient’s state-of-health has been compromised, for example, prolonged
exposure to the elements, dehydration, malnourishment, etc.

In this section, serious injury cases are considered those that need attention from a medical

professional. A serious case also may be one in which the crew decides the injury is beyond its medical

capabilities.

Unprotected crewmembers, who come in direct contact with human blood, should immediately report
each incident to their Operational Commander’s servicing medical facility and follow professional
medical advice. Refer to Prevention of Bloodborne Pathogen Transmission, COMDTINST M6220.8
(series) for more information.

Human blood may contain bloodborne pathogens such as Hepatitis B virus and HIV which
causes Hepatitis B and AIDS, respectively. Crewmembers should take all reasonable
precautions to prevent direct contact with human blood by wearing PPE such as clean
disposable gloves or more complete equipment depending on the degree of contamination
before making contact with the patient. Coast Guard boats and Stations are equipped with
biohazardous bodily fluid PPE mass casualty response kits. If available, masks and eye
protection should be worn in any instance of known or suspected respiratory infection (i.e.,
TB). Blood-soaked gloves and other material should be disposed of with great care. A
medical clinic or emergency room can be contacted for disposal advice. Coast Guard units
should maintain information on medical waste disposal.

Transporting injured persons aboard boats to medical treatment facilities is a serious
problem regularly encountered by boat crewmembers. In many situations, it is difficult, if
not impossible, for medical help to reach victims. Therefore, the boat crew must possess a
basic knowledge of how to transport injured persons safely and quickly to a location where
appropriate medical treatment is available.

The sooner a victim arrives at a place where medical attention is available, the better. It is
the responsibility of the coxswain and crew to safely transport the victim as rapidly as
possible, while preventing further injury, shock, or unnecessary pain.




A.2.b. Moving a
Patient
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Moving a patient is precise work and any carelessness is unacceptable. It requires close
teamwork and great care. Even procedures that may seem simple and obvious, such as
placing a patient on a stretcher, demand training, coordination, and skill.

These are important rules to remember when transporting an injured person:

e Notify Station so that appropriate medical resources can be activated.

e If possible, avoid moving the patient until that person is examined and all injuries are
protected by properly applied splints, dressing, etc.

If head or neck injury is suspected, immobilize prior to movement.

Seek assistance before moving a patient.

For conscious patients, always explain the move procedure in advance.

Patient movements should be careful, deliberate, and the minimum required.

Almost all patients are transported laying down.

Section B. Treatment for Shock

Introduction

In this Section

Shock can be effectively reduced or eliminated if proper steps are taken. It is important that
crewmembers understand how to identify and treat shock. It may accompany injury and can
reduce a victim’s ability to deal with and survive serious injuries. Shock by itself, even
when no injuries are involved, can be very serious and life threatening. Crewmembers must
be aware of the events and symptoms that cause shock.

This section contains the following information:

Title See Page
Shock Syndrome 5-4
Anaphylactic Shock 5-7

Shock Syndrome

B.1. Description

NOTE &~

Shock is a depressed physiological or mental state. Shock syndrome, a set of symptoms
which occur together, can change throughout treating an injury and are unique for every
casualty. Signs and symptoms may develop rapidly or be delayed for up to several hours
after the apparent cause. The symptoms usually precede the signs. Several types of shock
exist, therefore, recognizing and treating shock immediately is important. Some syndromes
do not appear in every casualty nor are they equally noticeable.

Shock can occur at anytime during first aid and should be assessed first and monitored throughout I
treatment.
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B.2. Causes Some events that typically cause shock are:

e Trauma (bleeding, blunt (e.g., a fall, being struck by a blunt object, etc.), fractures, and
burns).

e  Allergic reactions.

Hypothermia.

Drugs.

Toxins.

Heart attack.

Illnesses such as diabetes.

Emotional.

B.3. Symptoms Symptoms include:

Restlessness.
Fainting.
Thirst.
Nausea.
Weakness.
Anxiousness.
e  Fright.

o  Dizziness.

Signs include:

Pulse - weak and rapid.

Breathing - shallow, rapid, and irregular.

Skin - cold, clammy (sweating).

Pupils — dilated.

State of consciousness - alert (may be deceiving) to unconscious.
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B.4. Assessment Strong signs and symptoms of shock can be identified by skin color, pulse rate, monitoring
respiration, and a victim’s level of consciousness. The following table describes the strong
signs of shock.

Area Normal Signs of Shock
Skin color Adult skin is normally dry, not A person in shock may have pale
excessively pale or wet to the looking skin that is cold and
touch. clammy to the touch.
Eyes Responsive to movement and Pupils appear to be dilated.

light conditions.

Pulse Normal pulse for an adult is A shock patient will appear
regular, strong, and between 60- restless, and has a pulse that feels
100 beats per minute. weak and is more rapid than

normal, usually greater than 100
beats per minute.

Respiration Normal adult respiration is A strong indicator of respiratory
between 16-24 breaths per distress would be less than 16
minute. breaths per minute, rapid and

irregular, or greater than 24
breaths per minute. Immediate
assistance is required in these
instances to avoid respiratory

arrest.
Consciousness | Any time a patient’s level of Person can appear anywhere from
consciousness is other than fully alert (may be deceiving) to
alert, it is a serious indication to unconscious.
seek medical assistance
immediately.

B.5. Treatment To properly treat shock once it has been identified, boat crewmembers must administer
initial treatment, followed by executing steps to ensure the effects of shock are kept at a
minimum.

B.5.a. Initial Initial treatment for shock includes limiting a patient’s activity, ideally having the person lie

Treatment down and remain alert for the signs and symptoms of shock. If unconscious, appropriate

treatment is to activate EMS and institute resuscitation procedures.

If CPR is not necessary, the victim should remain lying down, should be kept warm, if not
already overheated, and should be checked for other injuries.

B.5.b. Continuing Additional procedures must be followed and completed in order to control the effects of
Treatment shock upon the victim:

Check for “medic alert” or other information tags.

Obtain history for medical problems (heart disease, diabetes, allergies, medications).
Notify Station or Group to obtain help and transport as advised.

Provide specific treatment if advised and trained to do so.

If there is not a head injury or breathing trouble, place victim flat on back and elevate
the lower extremities about 8 to 10 inches. Be careful of any other injuries (see Figure
5-1).
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Figure 5-1
Elevating Lower Extremities

Perform cardiopulmonary resuscitation (CPR), if indicated and trained to provide.
Warm with blankets. If hot, do not warm.

If conscious, moisten lips, if requested.

Do not allow patient to eat or drink.

Never give alcohol.

Handle gently.

Anaphylactic Shock

B.6. Description

B.7. Causes

B.8. Symptoms

Anaphylactic shock is a rapid, extreme allergic reaction. People who are subject to this type
of shock should carry medical identification at all times. Sensitivity reactions can occur
within seconds of contact and can result in death within minutes of contact. It is imperative
to be able to recognize the signs and symptoms of anaphylactic shock in order to relay the
gravity of the situation to qualified medical personnel.

Anaphylactic shock can be caused by eating fish or shellfish, ingesting particular types of
berries or oral drugs such as penicillin. Insect stings from yellow jackets, hornets, wasps,
etc., injected drugs, exercise, cold, and inhaled substances such as pollen or dust may also
cause sensitivity reactions.

Symptoms of anaphylactic shock include:

Skin: itching, hives (raised rash), flushing (redness).

Swelling of lips, tongue, feet, throat, hands.

Respiratory tract: wheezing, shortness of breath, coughing.
Gastrointestinal: nausea and vomiting, abdominal cramps, diarrhea.
Headache.

Altered mental status.

Loss of consciousness.

Onset of symptoms may be rapid, within seconds, or delayed (up to two hours). The signs
for anaphylaxis are the same as those of shock.
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Anaphylactic shock is a severe, sometimes life-threatening, allergic reaction that can occur
within minutes of exposure to an offending substance. The substance may enter the body
orally or through contact. Anaphylactic shock can be identified by visual changes to the
subject’s normal appearance and by changes in vital signs. The following table provides
indications that a person may be encountering anaphylactic shock.

B.9. Assessment

Area Normal Signs of Shock

Skin color Adult skin is normally dry, not Sudden appearance of hives.
excessively pale or wet to the Widespread blotchy swelling of
touch. the skin. Paleness, bluish skin

color. Tingling in lips, mouth and
tongue are also common.

Eyes Responsive to movement and Pupils may be dilated.
light conditions.

Pulse Normal pulse for an adult is Increased pulse rate, or weak and
regular, strong, and between 60- thin pulse accompanied by a drop
100 beats per minute. in blood pressure (shock). Blood

pressure remains low even when
lying down.

Respiration Normal adult respiration is Wheezing or difficulty in
between 16-24 breaths per breathing. Chest tightness.
minute. Coughing. Throat swelling, with

a feeling of throat tightness, a
lump in throat, hoarseness or
obstructed air flow.

Consciousness | Any time a patient’s level of Light-headedness or fainting.
consciousness is other than fully
alert, it is a serious indication to
seek medical assistance
immediately.

Internal Nausea, vomiting, abdominal

cramps, diarrhea.

B.10. Treatment Anaphylactic shock requires medication to counteract the allergic reaction to the substance.
If the victim carries an epinephrine kit, crewmembers may assist them in administration, if
trained. The victim should be treated for shock and, if necessary, administered CPR. All
that is observed or performed should be recorded while keeping Station appraised of the
situation so that appropriate medical resources can be activated. Medical attention should be
obtained regardless of patient’s response. Anaphylactic shock can be very serious resulting

in death within a few minutes.
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Section C. Resuscitation Methods and Emergencies

Introduction

In this Section

When a person stops breathing, seconds count. Death can occur within four to six minutes
after respiratory failure. It is imperative to start resuscitation immediately. Boat
crewmembers are required to attend training annually to learn and maintain effective
resuscitation methods and skills. Auxiliary crewmembers, although not required, are
encouraged to maintain their skills through training by qualified, certified instructors and
maintain their record of certification.

Events that may cause people to stop breathing include:

Near drowning.
Suffocation.
Electrocution.
Poison gas.
Heart attack.
Drug overdose.
Choking.

This section contains the following information:

Title See Page
Resuscitation Procedures 5-9
Heart Attack 5-11
Stroke 5-12
Scuba Incidents 5-12

Resuscitation Procedures

C.1. Description

C.2. Artificial
Respiration

C.3. Cardiac
Compression

Resuscitation is a general term that covers all measures taken to restore life or consciousness
to an individual. Measures taken to restore life include artificial respiration, cardiac
compression, and CPR.

Artificial respiration, starting normal respiratory function, includes rescue breathing
maneuvers such as mouth-to-mouth, mouth-to-nose, and mouth-to-stoma. A stoma is the
opening in the lower neck through which individuals breathe when they have had their voice
box removed.

Cardiac compression is a method used to restore normal blood-flow to the brain.
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CPR uses both artificial respirations and chest compressions to revive a victim in respiratory
and cardiac arrest. Once started, it must be continued until one of the following conditions
exists:

e  The giver is properly relieved.

e The giver is too tired to continue.

e It becomes too dangerous to continue.

e The victim shows signs of life (i.e. breathing, pulse, movement).

Methods of conducting CPR are constantly being reviewed and updated. A local EMS
provider, Coast Guard medical facility, the Red Cross or American Heart Association should
be consulted to ensure the most current procedures are being followed. The basic
resuscitation procedures are outlined below:

Step Procedure

1 Make sure the area around the victim is safe to be in.

2 Ensure there are universal precautions: gloves, pocket mask, etc.

3 Check the level of responsiveness of the victim by tapping and shouting, “Are
you OK?”

4 If no response, notify EMS.

5 Position the victim on their back.

6 Open the airway with a head-tilt, chin-lift, or jaw thrust maneuver.

7 LOOK, LISTEN and FEEL for 5-10 seconds.

e LOOK to see if the chest rises and falls.

e LISTEN for air exhalation through the nose or mouth.

e FEEL for breath coming from the nose or mouth. If there is no sign of
breathing, check the victim’s airway to ensure there is nothing blocking it
and try opening the airway again.

8 If there is still no sign of breathing, administer two rescue breaths with a
duration of two seconds each.

9 LOOK, LISTEN and FEEL for sign of breathing again as well as check for
signs of circulation (movement, pink warm skin).

10 If there is no sign of breathing or circulation, start CPR procedure prescribed
by the American Heart Association or American Red Cross for basic life
support.

11 If victim recovers, treat for shock and monitor conditions.

12 If victim’s heart stops or respiratory failure reoccurs after initial resuscitation,
start again at step 3.
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C.4.a. Obstructed An obstruction to the airway such as choking on an object can cause a victim to stop
Airway Procedures breathing or inability to provide rescue breathing. The following procedures should be
performed if the victim begins choking:

Step Procedure

1 If victim is still able to breath or cough, monitor the situation until either the
victim frees the article from their throat, or they can no longer breath on their
own.

2 If they are no longer able to breath, notify EMS.

3 Attempt to free the article from their throat by the following methods:
e  Back blows for infants.
e  Chest thrusts for obese or pregnant persons.
e  Abdominal thrusts (Heimlich maneuver).
e  Continue back blows, chest thrusts or abdominal thrusts until the object is

removed, or until the patient goes unresponsive.
4 If the object is still not cleared, lay the victim of their back and open the

airway using the head-tilt, chin-lift method and check for breathing using the
LOOK, LISTEN and FEEL techniques.

5 If no signs of breathing, attempt one rescue breath. If unsuccessful, reposition
the head and try one more rescue breath.

6 If second ventilation is unsuccessful, begin CPR looking in the mouth before
each attempted rescue breath.

7 A finger sweep of the mouth can be performed (ADULTS ONLY), but be
careful not to force the object deeper into the throat.

8 If object is removed, check airway, breathing, and circulation. If no signs of
breathing, but signs of circulation, administer rescue breaths. If no sign of
breathing or circulation, begin CPR.

Heart Attack

C.5. Description A heart attack is always considered a medical emergency since the victim is in significant
danger of going into cardiopulmonary arrest and dying. Medical assistance should be
contacted immediately.

C.6. Symptoms There are many symptoms of a heart attack, some of which may not be noticed or

recognized by a victim. Though heart attacks can occur without displaying all of these
symptoms, the following are all symptoms of a heart attack:

Severe, crushing type of pain under the breastbone, arms, neck, and jaw.
Profuse sweating.

Shortness of breath.

Extreme anxiety.

Nausea and vomiting.

Bluish discoloration of lips, fingernails, and skin.
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C.7. Treatment The following is the treatment for a heart attack:

e Keep the victim quiet and at rest.

e  Administer oxygen (if available and trained to do so).

e Place the victim in the position of most comfort. Sometimes the victim may want to sit
up, especially if the person is short of breath.

o Seek immediate medical assistance, activate local EMS.

e Determine if the victim is on any type of medication for a heart condition such as
nitroglycerin. If so, determine if the victim has taken the medication as prescribed.

e Reassure the patient that assistance is on the way or that transport to a hospital is
imminent.

e Transport as quickly, but as safely, as possible.

Stroke
C.8. Description A stroke is any bleeding or clotting affecting the blood vessels of the brain. Strokes can be
mild or extremely serious and care must be taken to treat and transport stroke victims so that
additional injury does not occur. Seek medical attention immediately.
C.9. Symptoms The symptoms of a major stroke are:
e Unconsciousness.
e  Shock.
e  Confusion.
e Dizziness.
e Numbness/weakness to one side of the body.
e  Seizures.
e Impaired vision.
However, if brain damage is slight, the only symptoms may be:
e Headache.
e Facial droop.
e Difficulty speaking, or limited usage of or difficulty in using a limb.
C.10. Treatment The following is the treatment for stroke:

e Activate EMS.

e Obtain medical assistance immediately.

e  Treat as for shock.

e If'the victim has difficulty breathing, help the person maintain an open airway and
provide rescue breathing if needed.

Scuba Incidents

C.11. Description The Coast Guard has no statutory responsibility for providing recompression treatment
equipment or for managing decompression sickness cases in SAR situations involving self-
contained underwater breathing apparatus (SCUBA) diving accidents. However, individuals
may request Coast Guard assistance in locating appropriate treatment facilities and for
transport to such facilities.
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C.12. Coast Guard
Action

C.13. Types of
Scuba Incidents

C.13.a. Air Emboli

C.13.b. The
“Bends”

NOTE &~

C.13.c. Associated
Medical Problems

C.14. Treating
Scuba Incidents

The Coast Guard shall limit assistance to arranging or providing transportation for victims
and advising interested parties of the location for the nearest recompression facility. The
Coast Guard boat crew should treat for shock (do not elevate the legs), while arranging for
evacuations.

Scuba diving accidents include all types of body injuries and near drowning. Commonly, a
scuba diving accident occurs due to an existing medical problem. There are two special
problems usually seen in scuba diving accidents:

e Air emboli.
e The “bends”.

Air emboli, or air bubbles in a diver’s blood, are most often found in divers who hold their
breath during ascent. This typically happens following an equipment failure, or some other
underwater emergency. Divers can develop an air embolism in very shallow waters. The
onset of symptoms is often rapid and a victim’s senses may become distorted. Victims may
have convulsions and can quickly lose consciousness.

“Bends” is decompression sickness, which may occur as the result of coming up too quickly
from a deep, prolonged dive. Rapid ascent defeats the body’s ability to filter escaping gases
through the lungs resulting in nitrogen gas bubbles in the blood stream. The onset of the
“bends” is usually slow for scuba divers, taking from one to 48 hours to appear. Divers
increase the risk of decompression sickness if they fly within 12 hours after a dive. The
symptoms and signs of decompression sickness include deep pain to the muscles and joints,
choking, coughing, labored breathing, chest pains, and blotches on the skin (mottling).

Immediately transport or evacuate all patients with possible air emboli or decompression sickness
(“bends”) to the nearest medical facility.

Major medical problems associated with the escape of air into the chest cavity or tissues may
occur in asthmatics who participate in scuba activities. The symptoms may be acute
shortness of breath and the signs may be similar to shock. Immediate advance medical
attention is required. EMS should be activated. The victim should be transported as quickly
as possible and treated for shock.

If a diver experiences either mild or severe symptoms on surfacing:

Immediately notify EMS and start transport to nearest recompression facility.

Place the diver on his/her left side with head down, and provide oxygen if available.
Treat for shock.

Get dive profile.

Secure dive gear for transport with patient.

5-13



C.15. Equipment
Availability

Chapter 5 — First Aid

Each District Rescue Coordination Center (RCC) and Group Operations Center (OPCEN)
has information on all recompression chambers located within its area of operations. In
addition, Diver’s Alert Network (DAN) can be contacted by telephone for further assistance
at (919) 684-8111. The RCC or OPCEN will need the following medical information to
arrange the correct response for a scuba incident:

Depth of the victim’s diving activities.

Number of dives that day.

Victim’s overall medical condition including current level of consciousness.

First occurrence of victim’s symptoms (i.e., during ascent, immediately after reaching
the surface, etc.).

e  Problems which may have occurred during the dive, such as a panic ascent, loss of air at
depth, or equipment failure.
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Section D. Treatment for Wounds, Fractures, and Burns

Introduction

In this Section

Bandages

D.1. Types of
Bandages

In emergency situations, boat crewmembers must be able to temporarily treat severe
hemorrhaging wounds, broken bones, and burn victims. As first responder, boat
crewmembers must try to keep a victim calm, immobile, and alive until professional medical
assistance can be provided.

This section contains the following information:

Title See Page
Bandages 5-15
Bleeding 5-16
Fractures (Broken Bones) 5-22
Burns 5-30

A bandage is a strip of woven material that holds a wound, dressing, or splint in place,
helping to immobilize, support, and protect an injured part of the body. Preferably, sterile
bandage material in standard first aid or EMT kits should be used. Otherwise, any large
piece of clean cloth can be used as a bandage, binder, or sling.

Various types of bandages come in first aid kits. They are designed to be adaptable to many
different situations. For example, some are for covering large areas but may be used as
slings, and others are useful as a thick pad for applying pressure over a wound to control
hemorrhaging. The following table describes the different types of bandages and their uses:

Bandage Use
Type

Binder A binder of muslin is used for injuries to the chest or abdomen. Use a
large towel or part of a sheet as a substitute for a binder. Hold the binder
in place with pins, multiple ties, or other bandages e.g., cravat bandages.
Do not apply a binder so tightly that it interferes with breathing.

Gauze Gauze is useful as a bandage for almost any part of the body. Most

Bandages common uses of gauze bandages are as circular bandages and spiral

bandages.

Band-Aids® | Band-Aids® or substitutes are useful for small wounds that are clean.

Triangular Triangular bandages are useful as an emergency cover for an entire scalp,
Bandages hand, foot, or other large area. Also, use these bandages as a sling for a
fracture or other injury to an arm or hand. A triangular bandage can be
rolled into a cravat bandage (a long, narrow strip). It is also useful as a
figure eight bandage, tie for a splint, constricting band, or tourniquet. A
folded cravat bandage can serve as an emergency dressing for control of
bleeding, or over another dressing, to provide protection and pressure.
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D.2. Bandage
Application

D.3. Circulation

Bleeding

D.4. Types of
Bleeding

D.4.a. Arterial
Bleeding

D.4.b. Venous
Bleeding

D.4.c. Capillary
Bleeding

D.5. Prevention of
Bloodborne
Pathogens

D.6. Universal
Medical Precaution

Chapter 5 — First Aid

There are two general principles for bandage application:

e A bandage should be snug, but not so tight as to interfere with circulation either at the
time of application or later if swelling occurs.
e A bandage is useless if tied too loose.

Interfering with circulation is prevented by:

e Leaving the person’s fingertips or toes exposed when applying a splint or bandage to
arms or legs.

e Loosening bandages immediately if a victim complains of numbness or a tingling
sensation.

e  Watching for swelling, color changes, and cold or cool tips of fingers or toes.

Hemorrhage, or bleeding, is the escape of blood from arteries, veins, or even capillaries
because of a break in their walls. There are several different types of bleeding. Boat
crewmembers must learn to recognize the basic types in order to know how to stop the
hemorrhaging as quickly as possible. Types of bleeding include:

e  Arterial.
e Venous.
e Capillary.

Arterial bleeding is characterized by blood that is coming from an artery, is bright red, and
gushes forth in jets or spurts that are synchronized with the victim’s pulse.

Venous bleeding is characterized by blood that is coming from a vein, is dark red, and
comes in a steady flow.

Capillary bleeding is characterized by blood that is coming from damaged capillaries
(smaller veins), is bright red, and oozes from the wound.

The risk of acquiring a bloodborne pathogen such as Hepatitis B or HIV should be
evaluated. Risk may be managed by the use of appropriate PPE. At least latex or vinyl
gloves must be used. More extensive equipment may be required depending on the
situation. If the crewmember is not trained or equipped to handle the situation, he/she
should notify the Group or Station so that appropriately trained and equipped personnel can
be mobilized. The crewmember should not become involved if not adequately protected.

In those instances where crewmembers may be exposed to human tissues (e.g., blood,
seepage from burns, saliva, urine or feces), members should take appropriate precautions to
prevent contamination by using protective gloves and goggles. Additional precautionary
measures include the wearing of masks and protective gowns or aprons. Under all
circumstances, thorough washing of hands and any contaminated area should be done with
soap and water. Even if gloves have been used, the crewmember should thoroughly wash
hands with soap and water.
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D.7. Control of
Bleeding

WARNING %

D.7.a. Direct
Pressure

Control of a severe hemorrhage is always urgent. With only 10 pints of blood in the human
body, arterial bleeding can cause death in a short time.

To avoid any contact with infectious fluids, including blood, always wear clean, disposable gloves
when performing first aid.

The best method to control hemorrhaging is by applying direct pressure to the wound. To
apply direct pressure, the palm of a gloved hand should be placed over the wound. Sterile,
disposable gloves should be used. An ungloved hand should never be placed onto an
exposed wound. To reduce the flow of bleeding, the injury should be raised so that it is at a
level higher than the heart. This should only be done if a change in position will not cause
additional harm to a victim. If immediately available, or if direct pressure does not control
the bleeding, a thick pad of cloth held between the gloved hand and the wound may be used.
(see Figure 5-2)

Figure 5-2
Applying Direct Pressure
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D.7.b. Pressure If bleeding persists after applying direct pressure or if there is severe arterial bleeding,

Points digital pressure can be applied at pressure points. Pressure points are areas in the body
where a major artery flows over a bony prominence. By applying pressure to these areas of
the body, blood-flow to the area of the wound is further reduced. (see Figure 5-3)
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Figure 5-3
Pressure Points

CAUTION ! |Always be extremely careful when applying indirect pressure (pressure points) as it may cause damage
to the limb due to inadequate blood flow. Do not substitute indirect pressure for direct pressure, use
both simultaneously.

Refer to the following for location of pressure points and related areas, and the appropriate
procedures to apply pressure to each area:

5-18



Chapter 5 — First Aid

Pressure Point Location Procedure

Temporal Scalp or head. Use this pressure point for no
longer than 30 seconds as it may
cut off blood to the brain.

Facial In the “ridge” along the lower Use only for a minute or two to
edge of the bony structure of the help slow blood-flow from a cut
jaw. on the face.

Carotid Begin at the trachea at the midline | Slide your fingers to the sight of
of the neck. the bleeding and feel for the

pulsations of the carotid artery.
Place fingers over the artery and
thumb behind the neck. Apply
pressure by squeezing fingers
toward the thumb. Never apply
pressure to both sides of the neck
at the same time. Apply pressure
for only a few seconds as this
procedure cuts off blood
circulation to the brain.

Subclavian Deep behind the collar bone in the | Push thumb through the thick
“sink” of the shoulder. layer of muscle at the top of the

shoulder and press the artery
against the collarbone.

Axillary Under the upper arm. Press the artery just under the
upper arm against the bone from
underneath.

Brachial Groove on the inside of the arm Apply pressure to the point, grasp
and elbow; two locations, near the | the victim’s arm with the thumb
elbow joint. on the outside of the arm and

fingers on the inside. Press
fingers towards the thumb. (see
Figure 5-4)

Radial and Radial point located on forearm Apply pressure to both points to

Ulnar close to the wrist on the thumb control bleeding of the hand. Use
side of the hand; ulnar point the radial point to control
located on little finger side of the | bleeding of the wrist.
hand.

Femoral Front center part of the crease in | Used to control severe bleeding

the groin area, pelvic basin; two
locations.

on the lower extremity and any
bleeding caused by leg
amputation. Place heel of the
hand directly on the point and
apply a small amount of pressure
to the artery across the pelvic
basin.
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Pressure Point Location Procedure

Popliteal Back of the knee. Apply pressure to the point to
control bleeding from a leg
wound.

Dorsalis Pedis | Top of foot. Apply pressure to control
bleeding from the foot and toes.

Figure 5-4
Brachial Artery
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D.8. Treatment Refer to the following procedures for treating hemorrhages:
Step Procedure

Bandage Apply a sterile bandage, if available, or clean piece of gauze or cloth to the

Application | wound. Do not remove this dressing if it becomes blood soaked.
Reinforce the dressing with a second or third bandage on top of the original
one. Elevating the extremity after applying direct pressure should control
most bleeding.

Pressure A pressure bandage can replace direct hand pressure on most parts of the

Bandage body. Apply the pressure bandage by placing the center of the bandage or
strip of cloth directly over the pad. Hold the pad in place by circling the
bandage ends around the body part and tie it off with a knot directly over
the pad. (see Figure 5-5)

Elevating If direct pressure does not control the bleeding, then elevate the injured

Injured area, but only if no bone injury is involved.

Area

Pressure Apply pressure by placing the heel of the gloved hand directly over the

Points spot. Lean forward with the arm straight to apply direct and constant
pressure.

Tourniquet | If severe bleeding cannot be controlled after trying all other means and the
victim is in danger of bleeding to death, use a tourniquet. Remember that a
tourniquet is useful only on arms and legs. A tourniquet is a constricting
band placed around an extremity, then tightened until bleeding from an
artery has stopped. When a tourniquet is required, use the tourniquets
available in a standard Coast Guard first aid kit. Otherwise, use any wide
gauge material such as a webbed belt strap with a buckle.

Figure 5-5
Pressure Bandage
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WARNING w Tourniquets can be extremely dangerous! Tourniquets should only be used when a victim is in danger
of bleeding to death! A tourniquet should only be tight enough to stop the bleeding! Never hide a
tourniquet with a splint or bandage.

D.8.a. Applying Refer to the following procedures when applying a tourniquet:
Tourniquets
Step Procedure
1 Place the tourniquet two to three inches above the wound, but not touching

the wound edges. If the wound is in a joint area or just below a joint, place
the tourniquet directly above the joint.

2 Wrap the tourniquet band tightly around the limb twice and secure it in place.

3 Attach a note to the victim giving the location of the tourniquet and the time
that it was applied. Always leave the tourniquet exposed to view. If it is not
possible to attach a note, write the letter “T” on the patient’s forehead with a
grease pen, lipstick, or other suitable marker, and show the time it was

applied.
4 After making the decision, and applying a tourniquet, DO NOT LOOSEN IT.
5 Continue to treat for shock and obtain medical attention IMMEDIATELY.

Fractures (Broken Bones)

CAUTION ! |Broken bones are frequently encountered by boat crews in the course of many rescue situations. It is
important to develop the ability to identify fractures immediately and treat them properly. Failure to do
so can seriously complicate a fracture as well as cause other injuries.

D.9. Types of A fracture is a broken or cracked bone. For performing first aid, boat crewmembers should
Fractures be aware that there are two types of fractures:

e  Compound (open) fracture: The bone has broken and an open wound is present. The
bone may protrude from the wound, leaving little doubt that there is a fracture.

e Simple (closed) fracture: No open wound is present, but the bone may be broken or
cracked. Care must be taken when handling a closed fracture; careless treatment may
cause an open fracture, lacerate a blood vessel, or cause other injuries.

D.10. Symptoms Indications that a fracture has occurred may include:

e Pain, swelling, and discoloration at the injury site.
e  Misalignment (deformity) and/or disability of the injured part.
e Victim’s indication (may have heard a “crack” or “snap”).
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D.11. Handling a Every suspe

cted fracture should be treated as if it were a fracture until it is proven otherwise.

Fracture The following procedures outline the proper treatment for a fracture:

Step

Procedure

1

Do not attempt to straighten broken limbs. Eliminate all unnecessary
handling of the injured part. Be gentle and use great care when handling any
broken limb.

Protect and immobilize all injured areas. Check for the possibility of more
than one fracture. Do not be deceived by the absence of deformity and/or
disability. (In many fracture cases, the victim may still have some ability to
use the limb). Keep the broken bone ends and the joints immobilized above
and below the injury.

Check pulse in the area of the fracture before and after splint application.

WARNI

NG {-} |Never hide a tourniquet with a splint or bandage. I

Use a splint to immobilize the fracture. Selecting exactly the proper splint is
less important than achieving immobilization. Whenever possible, splint a
fractured arm to the patient's chest and a fractured leg to the other (unbroken)
leg. Apply splints before moving the victim, while avoiding manipulating the
injured areas. Apply the splint snugly, but do not cut off circulation. Splints
should be well padded. Leave tips of fingers and toes exposed and check
them often for circulation adequacy.

Treat the injured person for shock. (Refer to Section B of this chapter.) Be
alert for the development of shock during treatment. Shock may develop as a
result of the fracture, pain from the treatment or other injuries not evident on

initial assessment.

D.12. Treatment of There are 206 bones in the human body. Several of these bones, if broken or injured, require
Specific Bones very specific treatment based on the sensitive nature of their functions or their proximity to
delicate organs or arteries.

D.12.a. Spine Any actual

or suspected damage to the spine requires definitive care and careful

management. Permanent disability, paralysis, or death can result from a spine injury. The
following are procedures to treat spine injuries:

Step

Procedure

1

Treat all suspected spinal injuries by maintaining alignment and immobilizing
the spine as quickly and completely as possible.

Seek further medical assistance immediately.

Move a patient only as a last resort.

Keep a patient flat and do not move the person’s head.

(S I N VS )

When transporting a patient, immobilize on a rigid stretcher and carry the
patient face up.

Do not splint neck and spine fractures unless properly trained.
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D.12.b. Skull

D.12.c. Extremities

D.12.d. Forearm

Chapter 5 — First Aid

The primary aim is to prevent further injury to the head. Time should not be spent figuring
out whether there is a fracture or penetration to the skull. The following precautions should
be utilized when dealing with head injuries:

Step Procedure
1 Keep the patient as still as possible.
2 Keep the patient warm and do not give the person anything to drink or any
pain medication.
3 Control bleeding using absorbent dressings without applying direct pressure.
4 Seek immediate medical assistance.

When encountering actual or suspected fractures to any of a victim’s extremities, the
following general procedures must be followed:

Step Procedure

1 Check for a pulse and sensation of touch in fingers or toes before and after a
splint has been applied. If either of these is absent, it increases the likelihood
of permanent damage. Make certain a splint is not applied over a bony
prominence or tied too tightly. Loosen, if necessary, to reestablish feeling and
pulse.

2 If possible, splint the injured part in proper alignment. If this is not possible,
splint to immobilize the limb in the position found.

3 If bone ends protrude from the skin, cover the exposed bone with a sterile

dressing and handle with great care when splinting.

For forearm

fractures, the following procedures must be performed:

Step Procedure
1 Place two well padded splints, top and bottom, from elbow to wrist.
2 Bandage in place.
3 Hold the forearm across the chest with a sling. (see Figure 5-6)
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Figure 5-6
Broken Forearm

D.12.e. Upper Arm  For upper arm fractures, the following procedures must be performed:

Step Procedure

1 For fracture near the shoulder, put a towel or pad in the armpit, bandage the
arm to the body, and support the forearm in a sling.

2 For fracture of the middle upper arm, use one splint on the outside of the arm,
shoulder to elbow. Fasten the arm to the body and support the forearm in a
sling.

3 For a fracture near the elbow, do not move the arm at all. Splint it as it is

found. (see Figure 5-7)
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Figure 5-7
Broken Upper Arm
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Splinting fracture of middle
upper arm.

Splinting fracture of arm near
elbow.
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D.12.f. Thigh Due to the large artery and muscle mass, a thigh injury is often a major injury and a traction
splint may be required. Medical assistance must be sought immediately. This treatment
management requires an emergency medical technician (EMT) or person with more detailed
training.

If an EMT or other qualified person is unavailable, perform the following procedures:

Step Procedure

1 Use two splints, an outside one from armpit to foot and an inside one from
crotch to foot.

2 Fasten the splints around the ankle, over the knee, below the hip, around the
pelvis, and below the armpit.

3 Tie both legs together. Do not move a patient until this has been done. (see
Figure 5-8)

This injury is often associated with major trauma, and bleeding may occur if the thigh bone
severs the adjacent femoral artery. The patient should be monitored closely for signs of
shock and the leg should not be manipulated.

Figure 5-8
Broken Thigh

D.12.g. Lower Leg  To treat a broken lower leg, perform the following procedures:

Step Procedure
1 Use three splints, one on each side and one underneath.
2 Always pad the splints well, especially under the knee and at the ankle bones.
3 Use a pillow under the leg with the edges brought around in front and pinned;
then add two side splints. (see Figure 5-9)
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Figure 5-9
Broken Lower Leg

D.12.h. Collarbone  Use the following procedures to immobilize the collarbone:

Step

Procedure

1

On the injured side, place the forearm across the chest, palm turned in, thumb
up, with hand four inches above the elbow.

Support the arm in this position with a sling.

Fasten the arm to the body with several turns of bandages around the body
and over the hand to keep the arm close against the body. (see Figure 5-10)

Figure 5-10
Broken Collarbone
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D.12.i. Rib

D.12,j. Nose

A broken rib can be very painful and very dangerous because of the opportunity for a broken
rib to puncture a lung. A patient coughing up frothy bright red blood may have a punctured
lung. Immediate assistance should be sought and EMS should be activated.

If the crewmember believes that a rib is broken, but the victim indicates that there is no pain,
then nothing should be done to try to ease pain. (see Figure 5-11)

If oxygen is available and the crewmember is properly trained to do so, he/she may
administer oxygen with the patient at rest in a sitting position. This eases the effort required
to breathe. Patients with known or suspected fractured ribs should be given a high priority
for transport to a medical facility.

FRACTURE
OVER
LUNG

Figure 5-11
Broken Rib

If an injury to the nose occurs, utilize the following procedures:

Step Procedure
1 Stop the bleeding.
2 If conscious, have the patient sit and lean forward applying gentle pressure to

the sides of the nose.

3 Apply a cold compress or an ice bag over the nose to ease pain, reduce
swelling, and assist in stopping the bleeding.

4 Place unconscious victim on his or her side to keep airway open.
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If an injury to the jaw area interferes with a victim’s breathing, utilize the following
procedures:

Step Procedure
1 Pull the lower jaw and tongue forward and keep them forward.
2 Apply a four-tailed bandage under the jaw, with two ends tied on top of the
front of the head.
3 Tie the other two tails on top of the head, and at the back, so that the bandage
pulls the jaw up and to the rear.

A bandage must support and immobilize the jaw, but not press on the throat. An
unconscious victim should be placed on his or her side, while a conscious victim should sit

up.

WARNING {'} |Never “log-roll” a victim with a pelvic fracture. I

D.12.1. Pelvis

Burns

D.13. Causes of
Burns

A patient with a pelvis injury should be treated for shock, but should not be moved unless
absolutely necessary. When moving a patient, the person should be treated the same as a
victim with a fractured spine.

e Bandage the legs together at the ankles and knees and place a pillow at each hip and
secure them.
o Fasten the patient securely to the stretcher.

A pelvis injury is often associated with major trauma and frequently involves bleeding that
is undetectable. The patient should be closely monitored for signs of shock which may be
caused by heavy internal bleeding.

Causes of burns include:

Thermal.
Chemical.
Sunburn.
Electric shock.
Radiation.

NOTE 4.~ Burns, regardless of the cause, may cause a person to go into shock. I
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D.14. Burn
Classification

D.14.a. First-Degree

D.14.b. Second-
Degree

D.14.c. Third-
Degree

NOTE &~

Burns can range from minor irritations to life threatening and disabling. Proper first aid,
administered quickly, can minimize damage resulting from burns and can make the
difference between life and death in serious situations. For these reasons, it is very
important that boat crewmembers be able to quickly determine the type and seriousness of
burns in order to treat them quickly and properly. In general, the size of the burn is more
important than the degree of the burn. Burns are classified by depth or degree of skin
damage. The following are the three general classifications of burns:

e First-degree.
e Second-degree.
e  Third-degree.

First-degree burns are the mildest form of burns. These burns involve only the outer layer of
skin and produce redness, increased warmth, tenderness, and mild pain.

Second-degree burns extend through the outer layers of the skin. These burns involve the
inner layers of the skin, but not enough to prevent rapid regeneration. They produce blisters
and are characterized by severe pain, redness, and warmth.

Third-degree burns are those that penetrate the full thickness of the skin, destroying both the
outer and inner layers. Severe pain, characteristic of second-degree burns, may be absent
because nerve endings have been destroyed. Color may range from white and lifeless to
black (charred). Healing requires many months, and usually results in scarring of the skin
tissue. Skin grafts are generally required to achieve full healing.

Burns of the respiratory tract are very serious and may be diagnosed by singed eyelashes, hoarseness,
sore throat, or coughing of blood.
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In order to determine roughly what percentage of a victim’s body surface area has suffered
some type of damage (burns, etc.), the following estimates for adult patients should be used:

o  Chest =18%
e Back =18%
e FEacharm =9%
e FEachleg =18%
e Head =9%
e  QGenitals =1%

General first aid procedures for all burns include the following:

e Eliminate the source of the burn. Extinguish and remove smoldering clothing. Do not
remove charred clothing that may be sticking to the burn.

e  For burns resulting from electrical shock, ensure the patient is no longer receiving
electrical shock.

e  Treat to prevent or reduce shock.

e Try to prevent infection.

e Do not apply any type of ointment on burns.

In addition to these general steps, the following are first aid procedures for burns that apply
specifically to particular classes of burns:

Burn Type First Aid Procedure

First-Degree e Immerse in cool water until pain is relieved.
Flush chemical burns for a least 20 minutes.
Cover with clean or sterile dressing.

Second-Degree Use the same treatment as for first-degree burns.

Do not break open any blisters.

Cover with a dry, sterile, non-adhesive dressing.

For deep second-degree burns, follow the procedures for third-

degree burns.

Third-Degree For third-degree, or deep, second-degree burns:

Cover the burn to reduce exposure to air.
Cool the burn.

Do not remove clothing unless smoldering.
Treat for shock even if not apparent.
Always obtain medical care.

Monitor the patient’s airway.

Assess vital signs every 5 minutes.

Give nothing to eat or drink.

Do not place ice on the burn.

Do not apply ointments to the burn.

Burns of the respiratory tract are always a medical emergency.
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D.16. Chemical Chemical burns of the skin or eyes produce the same type of burn as flash fires, flames,
Burns steam, or hot liquids. The following procedures should be performed:
Step Procedure
1 Wash the chemical away completely, as quickly as possible, using large

quantities of water.

2 Continue flushing the burn for at least 20 minutes.

3 When the burn involves an eye, flush the eye with water for up to 20 minutes.

4 Cover both eyes with a clean, dry, protective dressing and seek medical
attention as quickly as possible.

5 Give first aid for shock.

6 If the chemical is a powder, brush off as much as possible before flushing

with water.

Section E. Environmental Injuries

Introduction Environmental injuries occur when an individual suffers from over-exposure to extreme
environmental elements or when taking poor precautions for activities in environmental
elements. In severe cases, environmental injuries can cause permanent damage or loss of
life. These types of injuries include emergencies caused by heat or cold such as heat stroke
or hypothermia.

Additionally, these injuries are not only limited to environmental conditions, but include
other environmental factors such as injuries inflicted by non-human predators of the habitat.
In the marine habitat, environmental injuries include those inflicted by aquatic life.

In this Section This section contains the following information:
Title See Page

Emergencies Caused by Heat 5-33
Emergencies Caused by Cold 5-35
Hypothermia 5-37
Near-Drowning 5-41
Fish Bites and Stings 5-42

Emergencies Caused by Heat

E.1. Exposure to Excessive heat or prolonged exposure to heat can cause at least three types of emergencies:

Heat

Heat cramps.
Heat exhaustion.
Heat stroke.

E.2. Heat Cramps Heat cramps are painful contractions of various skeletal muscles. They are caused by
depletion of salts from body fluids, normally due to excessive sweating.

5-33




E.2.a. Symptoms

E.2.b. Treatment
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E.3. Heat
Exhaustion

E.3.a. Symptoms

E.3.b. Treatment

E.4. Heat Stroke

E.4.a. Symptoms
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Heat cramps affect the muscles of the extremities and abdominal wall. Pain may be severe.
Body temperature may be normal or elevated.

The treatment for heat cramps is drinking cool fluids which afford both relief and continued
protection. “Sport” drinks may speed up recovery. Re-exposure to heat should be avoided
for at least 12 hours.

The use of hot packs on cramped muscles will only make the situation worse. DO NOT administer salt
tablets for heat cramps!

Heat exhaustion results from too much fluid lost by perspiration. Even the most physically
fit person can fall victim to heat exhaustion while working in a hot environment. With
proper treatment, heat exhaustion is seldom fatal.

The signs and symptoms of heat exhaustion are similar to those of shock. An individual that
collapses in the heat and continues to perspire freely almost surely has heat exhaustion. The
presence of sweating usually rules out heat stroke.

To treat a person with heat exhaustion, utilize the following procedures:

Step Procedure
1 Remove the patient from the hot environment to a cool location.
2 Place a patient on his or her back, with legs elevated.
3 Cool a patient but DO NOT chill. Be aware of shivering.
4 If the victim is conscious, administer cool sips of water or sports drink.
5 Treat for shock.
6 If equipped and trained, administer oxygen.

With general supportive treatment, a victim of heat exhaustion will usually recover
consciousness promptly, although the person may not feel well for some time. Re-exposure
to heat should be avoided for at least 24 hours.

Heat stroke is a serious medical emergency. The most important sign of heat stroke is an
extreme elevation of body temperature, indicating failure of the body’s sweating mechanism.
Heat stroke calls for immediate measures to reduce body temperatures in order to prevent
brain damage and/or death.

The symptoms of heat stroke are:

e Headache.

e Dizziness.

o Irritability.

e Disturbed vision.

A person will suddenly become unconscious and have hot, dry skin, and contracted pupils.
A heat stroke victim will also have a strong pulse, may have convulsions, and will have a
body temperature that ranges from 105 °F to 109 °F.
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E.4.b. Treatment To treat a person with heat stroke, utilize the following procedures:
Step Procedure

1 Seek help and activate the local EMS.

2 Place the patient in the shade or a cool place. Assess breathing and
circulation, loosen clothing, and lay the victim down with the head and
shoulders slightly elevated.

3 Begin the movement of air by fanning with a shirt, electric fan or other
means.

4 Reduce the body temperature as rapidly as possible to prevent brain damage.
Total immersion in a cool water bath is probably the most efficient method. If
this is not possible, decrease the patient’s body temperature by pouring cool
or cold water over the body and apply ice packs to “hot spots” (neck, groin,
armpits). Avoid direct ice to skin contact if possible. Cover the patient with
sheets soaked in ice water and continue to re-apply cold water as needed.

5 DO NOT give anything by mouth.

6 Treat for shock.

NOTE &« |Carry out these procedures while seeking additional medical assistance. I

Emergencies Caused by Cold

E.5. Exposure to The type and severity of cold injuries depends on the temperature and amount of exposure
Cold an individual has endured. Refer to the following for a description of various cold injury
causes and symptoms:
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Injury Cause Signs/Symptoms

Chilblains Repeated exposure for several Redness and swelling, itching
hours to temperatures between dermatitis, tingling, and deep aches
32 °F and 60 °F, generally in later stages.
associated with high humidity.

Immersion Exposure to cold water, 50 °F and | Swelling of the legs and feet,

Foot below, for 12 hours or more, or cyanosis (a bluish discoloration,
exposure to water of approximately | especially of the skin due to a lack
70 °F for several days. of properly oxygenated blood),

numbness, tingling, itching,
blisters, intense burning, and
neuromuscular changes.

Trench Foot | Exposure to cold between 32 °F Swelling of the legs and feet,
and 50 °F, damp weather for cyanosis, blisters, intense burning,
periods ranging from several hours | and neuromuscular changes. The
to 14 days. The average length of | body part affected blanches,
exposure to produce symptoms is tingles, then becomes numb.
three days.

Frostbite Generally, brief exposure to First burning and stinging then
extreme cold, -20 °F and below, or | numbness. Ice crystals in the skin
exposure to approximately 0 °F which cause white or gray waxy
weather for several hours will color, skin moves over bony
cause frostbite. prominences, edema (excessive

accumulation of fluids within
portions of the body), blisters,
pain, loss of motion, gangrene, and
loss of tissue in later stages.

Freezing Exposure of skin to temperatures Ice crystals in entire thickness of

of =20 °F and below. May happen
rapidly to exposed toes and fingers
with other extremities involved as
exposure is prolonged.

the body part, including the bone,
which is indicated by pallid,
yellow waxy color; skin will not
move over bony prominences.
After thawing, patient may
experience edema, large blisters,
intense pain, loss of motion,
gangrene, and possibly the loss of
the body part.
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E.6. Treatment When treating cold injuries:
DOs DON’Ts

e Take care when removing clothing or e Do not place anything constricting on
gear so as not to injure the numbed the affected area.
skin. Remove only if blankets or dry e Do not give the victim alcohol or
clothing are available. tobacco.

e Cover the area with a dry dressing and | ¢ Do not massage or rub the affected
warm with a blanket. parts.

e Exercise care to prevent infection if e Do not break blisters.
open sores are present. e Do not thaw an affected part if the

e  Under the supervision of a medical transport time is short or if there is a
professional, rapidly warm a possibility that the body part may
frostbitten body part in a controlled refreeze after warming.

temperature water bath (105 °F to
110 °F). Attempt this only where there
is a certainty of the water temperature.
e Transport the patient to an appropriate
medical facility as soon as possible.
e  Monitor for shock.

NOTE & |Never treat cold injuries lightly! Tissue loss and nerve damage are caused by these types of injuries. I

Hypothermia

E.7. Loss of Body Hypothermia is a lowering of a person’s core temperature. It occurs when a person suffers a

Heat loss of body heat. General body hypothermia is the leading cause of death among
shipwrecked crews and other disasters at sea. If not recognized and treated promptly,
hypothermia can rapidly turn survivors into fatalities. Survivors in critical hypothermia
conditions may suffer a fatal loss of body temperature from physical exertion, or as a result
of any delay in taking immediate and positive measures to restore body heat. Struggling
survivors, trying to aid in their own rescue, may drive their body temperature down to the
point where unconsciousness and/or death results. Survivors removed from the water and
left untreated may suffer further critical loss in body temperature, bringing on death after
being rescued. Survivors in “warm” water can also suffer from hypothermia if exposed for
long enough periods of time. Also, cold air temperatures can bring on hypothermia if
adequate protective clothing is not worn.

E.8. Survivability Survival times in water vary considerably. Survival depends on the type of clothing worn,
the amount of physical exertion, the blood alcohol levels, and other factors. Some survivors,
when taken aboard during a SAR case, may appear to be under the influence of drugs or
alcohol. A person moderately hypothermic will manifest symptoms of an intoxicated
person.
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When a victim is suffering from hypothermia, some symptoms are visible and some must be
measured to establish a diagnosis. Symptoms include:

Low body temperature.

Low blood pressure.

Slow, weak pulse.
Unconsciousness.

General appearance.

Cold skin.

May simulate or accompany shock.

Signs may include:

Shivering.

Clouded mental capacity (may seem disoriented).
Slow and labored breathing.

Weak and slow pulse (may be irregular or absent).
Dilated pupils.

Slurred speech (may seem intoxicated).

Visible symptoms are outwardly visible symptoms that can help to identify hypothermia
victims:

Level of consciousness becomes clouded as their body temperature approaches 90 °F

and they generally lose consciousness at 85 °F.

Pale in appearance, with constricted pupils, and slow and labored respiration. Violent
shivering or muscular rigidity may be present. Victims may appear to be intoxicated.

Begin treatment if a victim’s skin feels cold to the touch.
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CAUTION!!

E.9.a. Body
Temperature

NOTE &~

E.9.b. Blood
Pressure

CAUTION!!

E.10. Rescue
Precautions

Do not attempt to take rectal temperatures in the field. I

Body temperature is the most useful yardstick for identifying hypothermia. Hypothermia
victims will have a rectal temperature below normal (normal is 98 °F to 99 °F). Only rectal
temperatures are of value, since it is the body’s core temperature that determines the severity
of hypothermia. Neither oral or auxiliary temperatures, nor the temperatures of the
extremities, reflect core temperature. The patient should be treated as visible signs and
symptoms suggest.

Temperature Visible Signs and Symptoms

96 °F - 99 °F e Intense uncontrollable shivering.
e Impaired ability to perform complex tasks.

91 °F - 95 °F e Violent shivering.

e Difficulty speaking.
e Luggish movements.
e Amnesia begins.

86 °F - 90 °F e Shivering is replaced by muscular rigidity.
e  Muscle coordination impaired.
Erratic movements.

81 °F - 85 °F e Irrational.
e  Stupor.
e Lost contact with surroundings.
e Pulse and respiration slow.
78 °F - 80 °F e No response to words.
e Reflexes stop working.
e Heartbeat is erratic.
e Victim loses consciousness.
Below 78 °F e Failure of heart and lungs.

e Internal bleeding; death.

The leading cause of death in cold water maritime accidents is hypothermia. I

Hypothermia victims may have a lower than normal blood pressure (normal is about
120/80).

Do not allow a person to perform any physical activity other than what is absolutely necessary.
Exertion can use up large amounts of body heat which is necessary to raise the survivor’s internal body
temperature.

When it is suspected a survivor has critical hypothermia, rescue attempts should be made
that avoid rough handling and minimize the amount of exertion by a victim. This can be
accomplished by sending a surface swimmer into the water to assist the survivor into the
rescue craft. Care should be taken to handle the victim gently. Excessive movement may
cause heart beat irregularities which can be fatal. During the rescue and afterwards, the
patient should be kept calm and quiet.
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E.11. Basic Treatment for hypothermia will depend on both the condition of the patient and treatment

Treatment facilities available. Survivors who are rational and capable of recounting their experiences,
although shivering dramatically, will generally only require that wet clothes be removed and
replaced with dry clothes or blankets and a warm environment to rest.

E.12. Advanced In more serious cases, where victims are semiconscious or near death, a medical facility

Treatment should be contacted as soon as possible for detailed instructions for proper care and
handling. While awaiting medical instructions, immediately administer first aid to survivors
using the following procedures:

Step Procedure

1 After recovering a victim from the cold, avoid rough handling of the victim as
this can cause further harm. Check for the presence of breathing and
heartbeat. If the victim is not breathing and has no heartbeat, begin CPR
immediately. If the victim is breathing, and has a pulse, gently transfer the
person to a warm environment. Be sure to check the person’s breathing and
heart beat frequently. Always remain prepared to immediately begin CPR if
breathing and heart beat stop. Activate EMS and obtain medical help.

2 Lay an unconsciousness or semiconscious victim face up with the head
slightly lower than the rest of the body. If vomiting occurs, turn the patient’s
head to one side. Observe respiration closely and remove any secretions from
the victim’s nose and mouth.

3 Remove the victim’s clothes with minimum movement of the body. Cut the
clothes away with scissors or a knife if necessary. If a patient cannot be
removed to a compartment to be warmed with blankets, dry clothing, or other
warming methods, then DO NOT remove wet clothing. Under these
circumstances, the wet clothing is better than no clothing.

CAUTION ! |Semiconscious or unconscious persons should not be given anything to eat or I

drink.
4 Do not give anything orally, especially alcohol.
5 Insulate a victim from further heat loss by wrapping the person in a blanket.

Do not attempt to aggressively rewarm an unconscious or semiconscious
victim, as rapid warming can cause dangerous complications. Do not rub
frozen body areas. A victim will be very sensitive to rough handling. The
primary objective after a person has been removed from the water is to
prevent the person from getting colder.

6 If properly trained and equipped, administer warm, humidified oxygen by
face mask. The oxygen will not only assist victims if they are having
difficulty breathing or have a low respiratory rate, it will also provide
rewarming of the internal body core.
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Near-Drowning

E.13. Mammalian
Diving Reflex

Step Procedure

WARNING {-} Hypothermia patients are very prone to burns. Hot packs, heating pads, and
hot water bottles may cause third degree burns and must be administered
with extreme care.

7 When there will be a delay getting a victim to a hospital, begin gentle
rewarming techniques. Rewarming techniques include:

e  Wrapping the victim in a blanket. Under the blanket, apply heating pads
or hot water bottles (if available) to the victim’s head, neck and groin.

e Applying your body warmth by direct body-to-body contact with a
victim. A blanket should be wrapped around you and the victim to
preserve the heat.

8 Treat for shock. Be alert to the basics of shock treatment discussed in Section
B of this chapter.
9 Evacuate a victim to a medical facility soon after or during emergency

treatment. A medical phone patch can be set up through the Coast Guard
Station if needed. A helicopter with an EMT can be sent to provide help and
to evacuate a victim.

Victims who inhale water or who are found floating face-down in the water may be suffering
from near-drowning. Medical researchers have only recently discovered the phenomena of
the “mammalian diving reflex.” In this condition, a person immersed in water (particularly a
child), even under ice, could still be alive. Even after extended periods of time, the body
delivers a tiny trickle of oxygen to the brain. A victim also exhibits an almost complete
constriction of all peripheral blood vessels. Their respiration and circulation almost stop.
Properly administered CPR may successfully revive a near-drowning victim without serious
complications, even after being underwater for an hour or longer.
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E.14. Treatment To treat a person in a near-drowning situation, perform the following procedures:
Step Procedure
1 Evaluate ABC’s
2 Identify any other injuries.
3 Activate EMS.
4 Initiate CPR if indicated and if trained.
5 Treat for shock.
6 Inform Station of status of victim.
7 Transport as soon as possible.
8 Remove wet clothing (if dry clothes or blankets available).
9 Treat for hypothermia as appropriate.
10 Constantly monitor the victim’s airway.
11 Reevaluate victim’s vital signs every 5 minutes.
12 Document:

e  Length of submersion.

e  Water temperature.

e  Fresh or salt water.

e Drug or alcohol use.

e  Any treatment rendered.

Fish Bites and Stings

E.15. Types of Fish bites and stings are another common problem encountered by boat crews during
Bites and Stings rescues. They can range from innocuous to deadly, and boat crewmembers must be
constantly alert to identify bites and stings as quickly as possible.

Victims may suffer many different types of fish bites and stings. The types encountered will
depend in large part on the area of operations and the sea life that exists there. It is
important to become familiar with the most common types of fish bites and stings that are
encountered and the proper treatments for them.
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E.16. Effects and
Treatment

The following describes the effects and proper treatment for various fish bites/stings

encountered:
Bite/Sting Effects Treatment

Shark & Generally loss of large amounts of | Prompt and vigorous action to

Barracuda tissue. control hemorrhage and shock are

Bites required to save a victim’s life.
Control bleeding with pressure
dressings, if possible. If not, use
pressure points or tourniquets.
Seek medical help immediately.

Fish Stings Symptoms include: Individuals extremely sensitive to

Burning.

Stinging.

Redness.

Swelling.

Rash.

Blisters.
Abdominal cramps.
Numbness.
Dizziness.

Shock.

fish stings may rapidly go into
shock and require immediate
evacuation to save their life.
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Bite/Sting Effects Treatment
Portuguese e  Burning. Remove any remaining
Man-of-War | e Stinging. tentacles to prevent further
& Jellyfish e Redness. damage.

e Jelly-like matter from Rinse the area with clean fresh
tentacles stuck on the body. or salt water and apply an ice

pack to reduce pain.
Check with local medical
facilities to learn advanced
treatment for local species.
If the sting is serious, treat for
shock and seek medical
attention.

Stingray Typically a small open wound with Immediately irrigate the

Injuries swelling. wound from a stingray with

cold salt water. Most of the
toxins will wash out and the
cold water will reduce the
pain.

Immerse the wounded area in
hot water for 30 to 60 minutes.
Keep the water as hot as a
patient can tolerate without
injury.

Apply hot compresses to
wounds in areas not lending
themselves to complete
immersion.

Apply a sterile dressing after
the soaking.

Section F.

Miscellaneous Emergencies

Introduction

In this Section

Boat crewmembers will face a variety of emergencies that will require performing first aid.
This section discusses miscellanecous emergencies that boat crewmembers will encounter
aboard their own vessel or when dealing with marine casualties.

This section contains the following information:

Title See Page
Carbon Monoxide Poisoning 5-45
Poisoning by Mouth 5-45
Eye Injuries 5-46

5-44




Chapter 5 — First Aid

Carbon Monoxide Poisoning

F.1. Description Carbon monoxide (CO) is a colorless, odorless toxic gas that is the product of incomplete
combustion. Motor vehicles, heaters, and appliances that use carbon based fuels are the
main sources of this poison.

F.2. Signs and Signs and symptoms of carbon monoxide poisoning can include the following:

t
Symptoms Headache.

Dizziness.

Fatigue.

Weakness.
Drowsiness.

Nausea.

Vomiting.

Loss of consciousness.
Skin pallor.

Shortness of breath on exertion.
Palpitation.
Confusion.

Irritability.

Irrational behavior.

F.3. Treatment Utilize the following procedures when treating for carbon monoxide poisoning:
Step Procedure

| Remove patient from the carbon monoxide containing atmosphere.

2 Treat the patient for shock.

3 Administer oxygen if available and trained to do so.

4 Start CPR as appropriate.
Poisoning by Mouth
F.4. Description When poisoning occurs, it is vital that proper first aid be given immediately.
F.5. Seeking The product container will often include specific treatment instructions. If poisoning has
Advice occurred, medical assistance should be sought immediately. The boat crew should contact

its unit, provide information about substance taken, an estimate of the quantity taken, and
have the unit immediately contact the local poison control center. The container and any
samples of vomit should be taken with the victim when transporting to a medical facility.

F.6. Medical If medical advice is not immediately available and the patient is conscious, an attempt
Assistance Not should be made to determine if the poison is a strong acid, alkali, or petroleum product. If
Available this is the case, no attempt should be made to induce vomiting.
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F.7. Treatment

Eye Injuries

F.8. Description

F.9. Blindness

F.10. Types of Eye
Injuries
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Determine if the victim shows signs of a sensitivity reaction to the substance. This will indicate a
victim in anaphylactic shock. In this case, treat the victim accordingly (Refer to Section B of this
chapter.)

Closely observe the basics for shock treatment during transport described in Section B of this
chapter.

Eye injuries are potentially serious, and may be permanent, unless handled promptly and
properly. Eyes should be moist. Any dressing applied to eyes should also be moist to
prevent excessive drying.

Eye movement is conjugal, that is if one eye moves, the other also moves in the same
manner. When dealing with a penetrating injury to an eye, or a foreign object in an eye, the
objective is to limit eye movement. Because of conjugal movement, this is best
accomplished by covering both eyes. In most cases, a patient with an eye injury is
transported sitting up.

Patients who have experienced a blinding injury become totally dependent upon their
rescuer. These patients should never be left alone. Constant contact and continuous
conversation with them should be maintained to reduce anxiety.

There are many injuries that may occur to a victim’s eyes. Any eye injury is normally the
cause of great anxiety for a victim, many times causing more concern than more serious
injuries to other parts of the body. As a boat crewmember, this should be kept in mind while
rescuing or treating victims with eye injuries.
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F.11. Symptoms
and Treatments

The following table describes the symptoms and appropriate treatments for the various eye

injuries:
Eye Injury Symptom Treatment
Blunt Eye Blows to a victim's head and eye Managing such injuries requires
Trauma area may result in a fracture to the | covering both eyes with a moist
orbit (the bony socket encircling dressing. This is important since
the eye), entrapping vessels and movement by an uninjured eye is
nerves to the eye. mimicked by the injured eye.
Refer the patient to medical care
for follow-up. Since this injury
may involve a head injury, closely
observe the patient for signs of
further damage.
Penetrating Common objects include fish Any object that has penetrated the
Objects and | hooks, wood splinters, or pieces of | eye must not be removed as first
Foreign glass. aid treatment. Cover both eyes
Bodies with a moist dressing, and support
the object if it protrudes to prevent
movement. A protective cup for
the eye can be made from a plastic
or styrofoam cup taped over the
eye, with a moist dressing inside.
Immediately refer the patient for
further medical care.
Caustics, May include remains of the Immediately flush both eyes with
Acids, or substance itself, pain, swelling, large quantities of gently flowing
Burns discoloration of the skin, peeling of | water. Each eye should be flushed

skin, and blisters.

with water for a minimum of 10-15
minutes away from the unaffected
eye. Never use a neutralizing
agent for flushing, use only plain
tap water. A moist dressing may
be helpful. After flushing, refer
the patient for further medical care.

5-47




Chapter 5 — First Aid

5-48



Boat Crew Seamanship Manual

Chapter 6
Survival Equipment and Pyrotechnics

Introduction The danger of falling overboard, capsizing, or sinking is always present while underway.
Few people can stay alive for long in the water without some type of survival equipment.
Fear, fatigue, and exposure are the enemies of water survival. The desire to live, and the
ability to think clearly and proficiently use available equipment can make the difference
between life and death. The boat coxswain has overall responsibility for the safety of the
boat and crew including ensuring that all required safety equipment is onboard, readily
accessible, in working condition, and its use and operation understood by all. However,
each boat crewmember has the personal responsibility to stay alert and knowledgeable in
these matters. This chapter addresses the characteristics and use of survival gear and
signaling devices, including pyrotechnics.

NOTE & |For specific policies, guidance, and technical information concerning configuration, application,
stowage, and maintenance of survival equipment discussed in this chapter, refer to the Rescue and
Survival Systems Manual, COMDTINST M10470.10 (series).

In this Chapter This chapter contains the following sections:
Section Title See Page
A Personal Flotation Device (PFD) 6-2
B Hypothermia Protective Clothing 6-10
C Headgear 6-19
D Boat Crew Survival Vest 6-19
E Pyrotechnics 6-30
F Rescue and Survival Raft 6-34
G Emergency Procedures in the Event of Capsizing 6-39
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Section A. Personal Flotation Device (PFD)

Introduction

The term personal flotation device (PFD) is a general name for the various types of devices
designed to keep a person afloat in water. PFDs include life preservers, vests, cushions,
rings, and other throwable items. They are available in five different types: Type I, II, III,
IV and V. Each type of PFD provides a certain amount of flotation.

Regardless of the type, all PFDs must be Coast Guard-approved, meaning they comply with
Coast Guard specifications and regulations relating to performance, construction, and
materials. A usable PFD is labeled Coast Guard-approved, in good serviceable condition,
and of appropriate size for the intended user. Each boat crewmember must wear a usable
PFD appropriate for the weather conditions and operations in which he/she will be
performing.

NOTE 4. |A wearable PFD can save a life, but only if it is worn. I

In this Section

Type | PFD

A.1. Description

A.2. Advantages

This section contains the following information:

Title See Page
Type I PFD 6-2
Type 11 PFD 6-4
Type 111 PFD 6-4
Type IV PFD 6-6
Type V PFD 6-7
PFD Storage and Care 6-7
PFD Survival Equipment 6-8
Standard Navy Preserver 6-10

The Type I PFD, or “offshore life jacket,” is a one-piece, reversible PFD intended primarily
for use by survivors, passengers on towed vessels, or prisoners aboard vessels. A Type |
PFD provides an unconscious person the greatest chance of survival in the water. The Type
I PFD is the only wearable device required to be reversible. It comes in two sizes, an adult
size (90 pounds and over) which provides at least 20 pounds of buoyancy and a child size
(less than 90 pounds) which provides at least 11 pounds of buoyancy. The PFD must be
international orange in color.

A Type I PFD is effective for all waters, especially open, rough, or remote waters where
rescue may be delayed. It is designed to turn most unconscious wearers in the water from a
face-down position to a vertical or slightly backward position, allowing the wearer to
maintain that position. It provides at least 11-20 pounds of buoyancy. This buoyancy will
allow the wearer to relax and save energy while in the water, thus extending survival time.
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A.3. Disadvantages

There are three major disadvantages to this type of PFD:

e [t is bulky and restricts movement.

e Its buoyancy restricts the underwater swimming ability needed to escape from a
capsized boat or to avoid burning oil or other hazards on the surface of the water.

e It provides minimal protection against hypothermia.

NOTE &~ |This type of PFD is not recommended for use by boat crews because it restricts mobility. I

A.4. Donning

WARNING %

A.S. Entering the
Water

NOTE &~

Before entering the water, don and adjust a Type I PFD using the following procedures:

before they are lowered into the water.

For safety, always tuck all loose straps into your pockets, shirt, or belt. Adjust straps on injured people I

Step Procedure
1 Grasp the PFD at the lower part of head opening and pull outward to expand
opening.
2 Slip your head through opening.
3 Pass the body strap around the back and fasten at the front of the PFD, then
adjust the strap for a snug fit.

Use the following procedures to enter the water:

protective device (e.g., dry suit) and PFD.

Follow these steps before entering the water wearing any type of PFD or combination of cold weather I

Step Procedure

1 Ensure all straps on the PFD are securely fastened, tightened to a snug fit, and
tucked in to prevent them from snagging.

2 Stand on the boat’s gunwale, on the windward side, at a point closest to the
water.

3 Check surrounding area for hazards and verify depth of water.

4 Fold arms across chest and grip the PFD with fingers. This will prevent the
PFD from riding-up and striking the chin or neck.

5 Keep the body erect and legs held together and crossed when entering the
water. It is better to gently slip in, if possible, rather than jumping.

6 If jumping into water is necessary with chemicals, oil, or burning oil on the
surface, place one hand over mouth with palm under chin and split fingers
tightly squeezing nostrils shut. Place other hand on the PFD collar to keep it
in place.




Type Il PFD

A.6. Description

A.7. Advantages

A.8. Disadvantages

A.9. Donning

A.10. Entering the
Water

Type Ill PFD

A.11. Description
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The Type II PFD, also known as a “near-shore buoyant vest,” is a wearable device that will
turn some unconscious wearers to a face-up position in the water. It comes in different
colors and in three categories:

e Adult (more than 90 pounds) which provides at least 15.5 pounds of buoyancy.

e  Child, medium (50 to 90 pounds) which provides at least 11 pounds of buoyancy.

o Infant (available in two sizes, less than 50 pounds and less than 30 pounds), which
provides at least 7 pounds of buoyancy.

This type is usually more comfortable to wear than the Type 1. It is usually the preferred
PFD if there is a chance of a quick rescue, such as when other boats or people are nearby.

The turning characteristic of the Type II is not as strong as with a Type I because of a lesser
amount of flotation material, and therefore, under similar conditions, will not be as effective
in turning a person to a face-up position.

Before entering the water, don and adjust a Type II PFD using the following procedures:

Step Procedure
1 Grasp the PFD at the lower part of head opening and pull outward to expand
opening.
2 Slip head through opening.
3 Pass the body strap around the back and fasten at the front of the PFD, then
adjust the strap for a snug fit.
4 Secure the chest ties with a bow knot for a snug fit.

To enter the water while wearing a Type II PFD, follow the instructions in paragraph A.5
above.

The Type III PFD, also known as a “flotation aid,” is routinely worn aboard boats when
freedom of movement is required and the risk of falling over the side is minimal. It is not
designed to turn an unconscious wearer to a face-up position; the design is such that
conscious wearers can place themselves in a vertical or slightly backward position. It has a
minimum of 15.5 pounds of buoyancy and comes in many sizes and colors. Figure 6-1
shows the Type III PFD vest that boat crews are authorized to wear. Most approved
flotation coats (“float coats”) are also Type III PFDs.

6-4



Chapter 6 — Survival Equipment and Pyrotechnics

A.12. Dynamic
Strength-Tested
Type 111 PFDs

A.13. Advantages

WARNING %

A.14.
Disadvantages

Figure 6-1
Type III PFD Vest

With the Coast Guard’s inventory of high-speed boats increasing, the need for PFDs that
provide proper protection for entering the water at high speed has increased. Dynamic
strength-tested Type III PFDs are available to boat crews that operate at these high speeds
(i.e. greater than 30 knots). Additional securing methods have been added to the Type III
style of vest to ensure a secure fit. More information on these PFDs can be found in the
Rescue and Survival Systems Manual, COMDTINST M10470.10 (series).

Type Il PFDs offer boat crewmembers greater comfort and freedom of movement. It is
designed so wearers can place themselves in a face-up position in the water. The Type 111
PFD allows greater wearing comfort and is particularly useful when water-skiing, sailing,
hunting from a boat, or other water activities.

The Type III PFD will not provide an adequate level of buoyancy when worn with a full complement
of law enforcement gear. If unable to remain afloat, jettison easily accessible equipment.

The following are some disadvantages to the Type III PFD:

Flotation characteristics are marginal and not suitable for wear in heavy seas.
Tendency to ride-up on the wearer in the water.

Wearer may have to tilt head back to avoid a face-down posture in the water.

While the Type I1I has the same amount of buoyancy material as the Type II PFD, the
distribution of the flotation material in a Type III reduces or eliminates the turning
ability.
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A.15. Donning

Type IV PFD

A.16. Description

A.17. Advantages

A.18.
Disadvantages

Chapter 6 — Survival Equipment and Pyrotechnics

Before entering the water, don and adjust a Type III PFD using the following procedures:

Step Procedure
1 Place your arms through the openings in the vest.
2 Close zipper, if provided. Close front slide fasteners.
3 Adjust waist straps for a snug fit.
4 Secure any additional belts, zippers, and straps the PFD provides for high-
speed operation.

The Type IV PFD is a Coast Guard-approved device that is thrown to a person-in-the-water
and is grasped by the user until rescued. The most common Type IV devices are buoyant
cushions and ring buoys. Buoyant cushions come in many different colors. Ring buoys (see
Figure 6-2) must be white or orange in color.

Figure 6-2
Ring Buoy

An advantage of the Type IV PFD is that since it is not worn like other PFDs, there are no
size restrictions. This type of PFD is designed to be stored on deck for easy deployment
should someone fall overboard. If quickly deployed following a man overboard, the Type
IV PFD also acts as a marker assisting in returning to the area where the person originally
fell overboard. (See Chapter 16 for more information on Person-in-the-Water Recovery).

A disadvantage of the Type IV PFD is that it is not worn, although some can be secured to
the body once reached in the water.
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Type V PFD

A.19. Description

A.20. Hypothermia
Protection

A.21. Inflatable
PFDs

A.22. Advantages

A.23.
Disadvantages

A.24. Donning

Type V PFDs are also known as “special-use devices.” They are intended for specific
activities and may be carried instead of another PFD only if used according to the approval
condition on the label. For example, a Type V PFD designed for use during commercial
white-water rafting will only be acceptable during commercial rafting. It is not acceptable
for other activities unless specified on the label. Examples of Type V PFDs are

e  Coast Guard work vest with unicellular foam pads.
e Thermal protective PFDs (anti-exposure coveralls/immersion suits).
e CG authorized hybrid automatic/manual inflatable PFDs.

Some Type V devices provide significant hypothermia protection. Refer to Section B of this
chapter for more information on the anti-exposure coverall and immersion suit.

Automatic/manual inflatable PFDs have been added to the list of allowable survival
equipment for boat crews. As with other Type V PFDs, the inflatable is designed for
specific operating conditions that give it certain advantages and disadvantages.

The Type V inflatable PFD offers boat crewmembers greater comfort and maneuverability
compared to the typical Type III vest. Lightweight and not as bulky, the Type V inflatable is
especially beneficial to units in warmer climates. When inflated, the Type V provides more
buoyancy as well as the positive righting feature found in a Type Il PFD. Some Type V
inflatables provide storage pockets/pouches which, when properly outfitted, eliminate the
need for wearing the Boat Crew Survival Vest mentioned later in this chapter.

The initial purchase price and preventive maintenance costs of the Type V inflatable are
greater than that of the typical Type III vest. It also requires more frequent and complicated
preventive maintenance. As with any other automated feature, if the auto-inflate mechanism
were inoperative, the PFD would have to be manually inflated. This could be a problem if
the crewmember was knocked unconscious while falling overboard. Also, current inflatable
PFDs are not dynamic strength-tested for high-speed boat operations.

There are several different styles of Type V inflatable PFDs approved for Coast Guard use.
Each has a specific method of donning, equipment storage, and activation. Prior to use, each
crewmember must complete the performance qualification standards for that specific style of
inflatable PFD. These can be found in Chapter 4 of the Rescue and Survival Systems
Manual, COMDTINST M10470.10 (series).

PFD Storage and Care

A.25. Description

A.26. Storage

Despite the mildew inhibitor treatment that is required by manufacturers for PFDs, stowing
them in moist locations will increase deterioration of the fabric. Heat, moisture, and sunlight
will increase the deterioration of the parts of PFDs.

PFDs should be stored in a cool, dry place out of direct sunlight. A “dry” area is considered
any suitable area where water will not condense on a PFD. All PFDs should be kept away
from oil, paint, and greasy substances. The Coast Guard does not consider any PFD “readily
accessible” if it is kept in its original wrapper. Persons under stress may be unable to get
them out promptly. Also, the wrapper can trap moisture leading to mildew and rot.
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NOTE &.° |Remember, more important than their storage condition is that they are readily accessible. I

A.27. Care

If a PFD requires cleaning, it should be washed in fresh, warm water with a mild detergent,
then rinsed in clean, fresh water. Additional maintenance requirements for all styles of
PFDs used in the Coast Guard can be found in the Rescue and Survival Systems Manual,
COMDTINST M10470.10 (series).

PFD Survival Equipment

A.28. Description

A.29. Standard
Outfitting

NOTE &~

CAUTION'!

CAUTION'!

A.30. Personnel
Marker Light
(PML)

A.30.a. Design

PFD survival equipment is attached to a PFD to provide a means of signaling a position
from the surface of the water using sight and sound signals.

All PFDs in service shall be outfitted with two accessories:

e  Whistle secured to the PFD with a lanyard.
e Distress signal light (battery-operated strobe light or the personnel marker light (PML)
chemical light) secured to the PFD.

The requirement for a whistle and a distress signal light may be waived if the PFD is worn in
conjunction with a properly outfitted boat crew survival vest or survival equipment
pocket/pouch (both discussed later in this chapter) found on Type V inflatables. Only
trained personnel should be outfitted with the survival vest. For passengers not familiar with
the contents of the survival vest, their PFD should be outfitted with the required whistle and
distress signal light.

Auxiliary PFD survival equipment requirements are in the Auxiliary Operations Policy Manual,
COMDTINST M16798.3 (series).

The PML replaces only the distress signal light that is required to be attached to all PFDs in service. It
does not replace the distress signal light (SDU-5/E or CG-1 strobe) that boat crewmembers are
required to carry in their boat crew signal kit.

There is a seal at one end of the PML that holds the protective sleeve in place. If this seal is broken,
replace the PML immediately.

A PML is a device that uses either battery or chemical action to provide light for the wearer
to be seen during darkness. The yellow-green light of a PML is visible for a distance of
approximately one mile on a clear night, and lasts as long as eight hours. It is the only
chemical light approved for use as a distress signal light on a PFD. A certified PML
complies with regulation 46 CFR 161.012 (Coast Guard-approved). (see Figure 6-3)

Large marine supply houses carry Coast Guard-approved PMLs. PMLs are specifically
designed to be attached to a PFD without damaging or interfering with the PFD’s
performance. The PML’s hard plastic sleeve protects the glass ampules inside the tube from
breakage and deterioration from the effects of light.

6-8



Chapter 6 — Survival Equipment and Pyrotechnics

A.30.b. Activation There are three procedures needed to activate the PML:

Step

Procedure

1

Squeeze the handle to break the glass vials of activating chemical compounds
suspended inside the tube.

Remove the black sleeve.

Squeeze the handle again if the PML does not light.

A.30.c. Effects of The intensity of the PML’s light signal in cold weather (below 0 °C/32 °F) is reduced. In

Temperature colder temperatures, the light will last longer, but will not have the same brilliance as in
warmer conditions. Units that consistently operate in temperatures below 0 °C/32 °F shall
use distress signal lights in place of PMLs.

expiration date (located somewhere on the device) to find out when replacement is in order.

NOTE & |Most batteries or chemicals have a useful shelf-life of about two years. Therefore, check PMLs for the I

NOTE & |The time period a chemical light provides effective illumination depends upon its age and the

temperature. A recently purchased light stick used in 21-27 °C (70-80 °F) temperatures (ideal
conditions) will provide 8 to 12 hours of light. As the device gets older, its effective period is
considerably less.

Ll o
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Figure 6-3
Personnel Marker Light (PML)




A.31.
Retroreflective
Material
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Most styles of PFDs used today have retroreflective material already attached. When this
material is illuminated by a light source, it is reflected back, making it much easier to locate
the PFD in the dark. However, some PFDs (navy standard with collar & ring buoys) do not
come with retroreflective material attached. Coast Guard-approved reflective material must
be applied to the PFD in accordance with the Rescue and Survival Systems Manual,
COMDTINST M10470.10 (series).

Standard Navy Preserver

A.32. Description

The Standard Navy Preserver, although not Coast Guard-approved, is a common PFD used
by the naval services. This preserver is one of the best devices for keeping a person afloat;
however, its major drawback is that it requires training to become familiar with the many
straps and fastenings used to don this device quickly and properly. Consequently, the
Standard Navy Preserver is not Coast Guard-approved for civilian use. Any auxiliarist who
plans to go aboard a Coast Guard boat or cutter as crew (or passenger) should request
instructions in donning this PFD.

Section B. Hypothermia Protective Clothing

Introduction

NOTE &~

In this Section

Accidentally falling into cold water has two potentially lethal consequences: drowning and
hypothermia. Previously, the protection provided by PFDs against drowning was discussed.
The Coast Guard requires active duty Coast Guard and Auxiliary crews to wear hypothermia
protective clothing in heavy weather or hazardous operating conditions. However, the
Operational Commander may waive this requirement. For further information on waivers,
refer to the Rescue and Survival Systems Manual, COMDTINST M10470.10 (series).

Hypothermia protective clothing is designed to permit functioning in cold weather and water
conditions. There are four primary types used by the Coast Guard:

Anti-exposure coverall.

Dry suit (or approved replacement).
Wet suit (cutter swimmers only).
Immersion suit.

A special type float coat, with a Type V-approval label, meets the same flotation requirements as the
anti-exposure coverall, but provides only partial covering and less thermal protection.

This section contains the following information:

Title See Page
Requirements 6-11
Anti-Exposure Coverall 6-12
Dry Suit 6-14
Wet Suit 6-16
Immersion Suit 6-17
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Requirements

B.1. Description

NOTE &~

B.2. Temperature
Requirements

The Unit Commander may waive the requirement for hypothermia protective clothing for
boat crewmembers on a case-by-case basis when the degree of risk to exposure and
hypothermia is minimal (e.g., non-hazardous daylight operations in calm water). When a
waiver is granted, hypothermia protective clothing must be carried on the boat. Coxswains
shall require boat crewmembers to don proper hypothermia protective clothing during heavy
weather or hazardous operations (e.g., recovery of a person from the water or helicopter
operations). Unit Commanders are responsible for the enforcement of this policy for
Auxiliary facilities under their operational control. If an Auxiliary facility is granted a
waiver, it is not required to carry protective clothing aboard.

Timely rescue is a high priority when victims are in the water. When the boat has prior knowledge of
a victim in the water, the surface swimmer, if available, will don a dry or wet suit and swimmer’s
safety harness before entering the water. Coxswains of boats operating in water temperatures that
dictate the use of a dry or wet suit shall ensure that the surface swimmer is correctly outfitted.

Coxswains, crewmembers, boarding officers and boarding team members operating in or
being carried by shore- or cutter-based boats shall wear the hypothermia protection and
survival equipment indicated in Figure 6-4. The figure reflects the minimum required
equipment. Additional protection may be worn at the crewmember’s discretion. Use
Figure 6-4 as follows:

e Draw a horizontal line across the graph that is equal to the water temperature for the
mission.

e Draw a vertical line up the graph that is equal to the air temperature for the mission.

e Don the equipment identified in the shaded area where the lines intersect.

80 ==
WORK UNIFORM, TYPE Ill PFD AND
70 = BOAT CREW SURVIVAL VEST
60 =
WATER
TEMPERATURE =
DEGREES F ANTI-EXPOSURE SUIT AND
BOAT CREW SURVIVAL VEST
50

DRY SUIT WITH
LAYER 1 AND 2

UNDERGARMENTS,
40 TYPE lll PFD,
BOAT CREW
SURVIVAL VEST AND
NEOPRENE HOOD
a0 r . 1 1711

40 50 60

AIR TEMPERATURE DEGREES F

Figure 6-4
Air and Water Temperature - Required Survival Equipment

6-11



WARNING %

B.3. Layered
Clothing

B.4. Maintaining
Body Heat

B.5. Wearing a
PFD

NOTE &~

B.6. Distress Signal
Devices

Chapter 6 — Survival Equipment and Pyrotechnics

More layers of clothing reduce maneuverability that can be dangerous for boat crewmembers. Also,
remember to wear insulated socks and boots (with reinforced toe), hoods, face masks, goggles and
gloves as required to protect against the elements. (see Chapter 3, Crew Efficiency Factors)

The best way to avoid cold-related injuries is to wear proper clothing. When choosing
clothing combinations, the best advice is to layer clothing. As the work effort changes or
when an article of clothing becomes damp, the number of layers can be adjusted for comfort.

Wet clothing robs the body of heat by breaking down the thermal protection of insulated
clothing. It is extremely important to replace wet clothing as soon as possible to prevent
cold-related injuries, particularly if the person is idle after a period of heavy perspiring.
Many cold weather medical problems involve wet hands, feet and head. These areas should
receive special care.

Boat crewmembers shall wear a PFD at all times when wearing the dry suit. Crewmembers
should not wear a PFD over an anti-exposure coverall.

A wet suit is not authorized for use by boat crewmembers - it may be worn by a cutter surface I
swimmer.

Boat crewmembers shall wear the boat crew survival vest over the PFD. If wearing the
Type V inflatable PFD, the distress signaling equipment found in the survival vest will be
stored in the inflatable’s storage pocket/pouch. Surface swimmers wearing a dry or wet suit
may carry a distress signal light and a signal whistle in lieu of the contents of the boat crew
survival vest. Wearing a PML is recommended for boat crewmembers and the surface
swimmer.

Anti-Exposure Coverall

B.7. Description

B.S.
Characteristics

Anti-exposure coveralls are Type V PFDs. The anti-exposure coverall is the standard
garment for moderate weather operations with closed cockpit boats. (see Figure 6-5) It
provides good durability and out-of-water protection from the elements, but limited
protection from hypothermia in the water.

Anti-exposure coveralls are constructed with a fabric cover and a closed cell foam lining.
These suits provide a full range of movement and come in a variety of sizes. They provide
adequate mobility and protection from limited exposure to outside elements such as wind
and spray. The flotation characteristics of the coverall are similar to those of the Type III
PFD. The approved coveralls feature an orally inflated pillow for a better flotation angle for
extended periods of exposure.
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WARNING %

CAUTION'!

B.9. Use

B.10. Donning

B.11. Entering the
Water

Wearing a type I or III PFD over an anti-exposure coverall may be dangerous in certain situations. The
additional buoyancy may restrict the wearer’s ability to swim out from under a capsized boat. In
extreme situations, where buoyancy is a limitation instead of an advantage, it may be necessary to
remove the PFD.

When wearing this type of suit, it is important to tighten all closures and adjustments before entering
the water. A loose-fitting suit may allow too much water in and greatly reduce the thermal
effectiveness of the suit, leading to hypothermia.

Anti-exposure coveralls provide hypothermia protection when the wearer is only
periodically exposed to conditions which cause hypothermia. When more than periodic
exposure is anticipated, even on boats with closed cockpits, a dry suit should be worn.

Anti-exposure coveralls are designed to be worn over the uniform in the same manner as
standard coveralls. For added protection, polypropylene thermal underwear should be worn
as a moisture wicking layer next to the skin. Also, insulated socks and boots (with
reinforced toe), hoods, face masks, goggles and gloves should be used to protect against the
elements.

Before entering the water with anti-exposure coveralls, perform the following procedures:

Step Procedure
1 Ensure the zipper is completely closed.
2 Tighten straps at the neck, waist, thigh, and ankle to reduce transfer of cold
water inside the suit. This increases the degree of hypothermia protection.
3 Orally inflate the pillow behind the collar. This will provide support for the
head.
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LINED HOOD

ORAL INFLATION TUBE
INFLATABLE HOOD
POCKETS

WRIST CLOSURES
ADJUSTABLE BELT
RETROREFLECTIVE TAPE
LEG STRAPS

ONoaRON=

Figure 6-5
Anti-Exposure Coverall

Dry Suit

WARNING {‘} Dry suits provide no inherent buoyancy. A PFD must be worn over a dry suit at all times while I
underway.

B.12. Description The dry suit provides protection in areas where exposure to wind, spray, cold water, and
hypothermia is likely. (see Figure 6-6) The dry suit, with proper undergarments, provides
the best protection for crewmembers in adverse weather and cold-water immersion.

When the mission performed by the member is more likely to cause excess damage to a dry
suit (AtoN maintenance, fisheries boardings), other Coast Guard authorized hypothermia
protective clothing may be worn. Details on all authorized PFDs can be found in the Rescue
and Survival Systems Manual, COMDTINST M10470.10 (series).
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B.13.
Characteristics

WARNING %

B.14. Use

B.15. Donning

B.16. Entering the
Water

Dry suits are constructed of a trilaminate, breathable fabric. They have watertight seals at
the neck, wrist, and ankles to keep the wearer dry and are designed so that one common size
will fit most adults.

Dry suits alone provide inadequate insulation or hypothermic protection. Wear thermal underwear
layered underneath the dry suit. Fully close the zipper prior to entering the water. Consult the Rescue
and Survival Systems Manual, COMDTINST M10470.10 (series) for a complete list of undergarments.

When worn with a PFD and proper undergarments, a dry suit offers mobility and superior
protection against the effects of wind, spray and cold-water immersion.

Don a dry suit as described in the Rescue and Survival Systems Manual, COMDTINST
M10470.10 (series). Multifilament polypropylene thermal underwear must be worn under
the suit for proper protection against cold. By layering underwear, crewmembers achieve
maximum protection from hypothermia. Consequently, this suit is more bulky and loose
fitting than a diver’s wet suit. PFDs must also be worn because a dry suit has no inherent
buoyancy. A dry suit is not a PFD.

Before entering the water, perform the following procedures:

Step Procedure
1 Slip on a wet suit hood.
2 Close all zippers and tighten all wrist and ankle straps.
3 Put on gloves.

Figure 6-6
Dry Suit
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Wet Suit

B.17. Description The wet suit may be worn by cutter surface swimmers when entering the water. (see Figure
6-7) The wet suit is not authorized for use by boat crewmembers. It provides protection
from exposure to cold water, but will not keep the user dry. A dry suit or anti-exposure
coverall provides more out-of-water protection.

FARMER JOHN
WET SuUIT

SHORTY
WET SUIT
Figure 6-7
Wet Suit (Typical Neoprene)
B.18. The standard wet suit is fabricated of %¢' neoprene foam, an elastic material with high-
Characteristics flotation characteristics. The surface swimmer’s wet suit ensemble consists of a custom

fitted two-piece farmer-john style wet suit, a custom fitted one-piece shorty wet suit, hood,
gloves and boots. Refer to the Rescue and Survival Systems Manual, COMDTINST
M10470.10 (series) for procurement and inspection.
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B.19. Use

NOTE &~

B.20. Donning

Immersion Suit

B.21. Description
B.22.

Characteristics

B.23. Use

B.24. Donning

Units should issue a wet suit to personnel designated as surface swimmers. It should be
individually fitted. @ For added comfort and warmth, the suit may be worn over
polypropylene cold weather underwear. Units shall issue custom-fitted wet suits as non-
returnable items.

Wet suits are not authorized for crewmembers operating boats. Surface swimmers may wear either a
dry suit or a wet suit when in the water, depending on water temperature.

When properly worn and with all fasteners closed, a wet suit should fit almost skin-tight.

The immersion suit (also know as a survival suit) is worn when abandoning ship. They
provide flotation as well as excellent hypothermia protection. (see Figure 6-8)

The immersion suit is a one-piece international orange garment constructed of nylon-lined
neoprene or polyvinyl chloride foam. It is also equipped with an inflatable pillow to help
keep the wearer’s head out of the water. The suit has a built-in hood, boots, and gloves.
The immersion suit is designed as one size fits all.

The immersion suit is used when extended exposure to the elements is expected. It is the
recommended PFD when abandoning ship. Even if boarding the life raft directly from the
ship is possible, the immersion suit should still be worn. It is not to be used as a working
outfit due to the wearer’s limited dexterity when wearing the suit.

The immersion suit is similar to a regular pair of coveralls with a central zipper closing the
one opening. Before putting on the immersion suit, care should be taken to ensure all sharp
objects (knives, pens, collar devices) are stowed to prevent puncturing the suit. Footwear
should also be removed before donning to reduce the possibility of tearing. Donning an
immersion suit may be awkward and is best done in pairs with another crewmember.
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Figure 6-8
Immersion Suit
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Section C. Headgear

Introduction

C.1. Thermal
Protection

C.2. Protective
Helmet

Boat crew personnel wear headgear for protection in cold weather conditions and during
other hazardous conditions such as heavy weather and high-speed operations.

The Navy standard wool watch cap is worn for thermal protection. However, under extreme
weather conditions it offers little protection to the face and neck. When operating in a cold
environment, the polypropylene or fleece balaclava should be worn in conjunction with the
wool watch cap or protective helmet.

For units that operate in dry suits, a neoprene hood shall be part of the crewmember’s outfit.
This orange hood will be stored in the front leg pocket of the dry suit and donned anytime a
crewmember enters water that is 50 °F or lower.

The wearing of helmets on boats under hazardous conditions, such as heavy weather and
helicopter operations, is mandatory for Coast Guard crews and strongly recommended for
auxiliarists. A lightweight kayaker-type helmet is the best.

NOTE & |The use of helmets by boat crews is recommended during high-speed operations. I

Section D. Boat Crew Survival Vest

CAUTION'!

Introduction

In this Section

Do not wear the boat crew survival vest over any inflatable PFD! I

The equipment in the boat crew survival vest provides crewmembers a means to signal their
position on the surface of the water, day or night. The vest is worn over all PFDs with the
exception of Type V inflatables. The vest does not interfere with wearing a PFD or
hypothermia protective clothing. If using a Type V inflatable, the equipment normally
stored in the boat crew survival vest will be tethered to the PFD’s storage pocket/pouch.
The components of the boat crew survival vest shall not be removed to other
devices/individual PFDs. Auxiliary survival equipment requirements are outlined in the
Auxiliary Operations Policy Manual, COMDTINST M16798.3 (series).

This section contains the following information:

Title See Page
Contents of the Boat Crew Survival Vest 6-20
Emergency Signaling Mirror 6-21
Signal Whistle 6-22
Smoke and Illumination Signal, MK-124 MOD 0 6-23
Illumination Signal Kit, MK-79 MOD 0 6-25
Distress Signal Light 6-27
Survival Knife 6-29
Personal Emergency Position Indicating Radio Beacon (PEPIRB) 6-29
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Contents of the Boat Crew Survival Vest

CAUTION ! |A boat coxswain is responsible for ensuring that each boat crewmember wears the appropriate PFD for
the weather conditions/operations they will be performing. In addition to the PFD, each crewmember
must also be outfitted with either a boat crew survival vest, or if wearing a Type V inflatable PFD, the
same contents found in the survival vest stored in the PFD’s pocket/pouch.

D.1. Description Boat crew survival vests contain the equipment listed in Table 6-1, with their use,
characteristics, and operation described later in this section.

Figure 6-9 shows the boat crew survival vest and the proper storage location for each item.

NOTE & |The PML is not an authorized substitute for the distress signal light. I

Figure 6-9
Boat Crew Survival Vest
Table 6-1
Contents of the Boat Crew Survival Vest
Item # Equipment Quantity
1 Emergency Signaling Mirror 1
2 Signal Whistle 1
3 Marine Smoke and Illumination Signal 1
4 [llumination Signal Kit 1
5 Distress Signal Light 1
6 Survival Knife 1
7 Personal Emergency Position 1
Indicating Radio Beacon (PEPIRB)
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NOTE & |To prevent losing signal kit equipment overboard while being handled, each item shall be tethered to
the vest with a lanyard.

Emergency Signaling Mirror

D.2. Description The emergency signaling mirror is a pocket-sized mirror with a sighting hole in the center
and a lanyard attached. (see Figure 6-10) However, any common mirror is useful as an

emergency signaling device.

LANYARD

SIGHTING HOLE

ARM INDICATOR
(BRIGHT SPOT)

Figure 6-10
Emergency Signaling Mirror, MK-3

D.3. Use The mirror is used to attract the attention of passing aircraft, boats, or ground rescue teams
by reflecting light at them.

D.4. Light reflected in this manner can be seen at a great distance from the point of origin.
Characteristics Practice is the key to effective use of a signal mirror.
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D.5. Operation

Signal Whistle

D.6. Description

D.7. Use

D.8.
Characteristics
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Instructions for using the mirror are printed on its backside. If these instructions have been
worn away or are unreadable, the mirror should be replaced. The following procedures
describe how to properly use this accessory:

Step Procedure
1 Face a point about halfway between the sun and an object you wish to signal.
2 Reflect sunlight from the mirror onto a nearby surface such as the raft, your
hand, etc.
3 Slowly bring the mirror up to eye-level and look through the sighting hole.

You will see a bright light spot, this is the aim indicator.

4 Hold the mirror near your eye and slowly turn and manipulate it so the bright
light spot is on target.

The whistle is a small, hand-held device that produces a loud sound when it is blown. (see
Figure 6-11) The standard whistle is constructed of plastic and resembles a police officer’s
whistle.

Figure 6-11
Signal Whistle

The sound produced by a whistle will attract the attention of rescuers and guide them to the
whistle’s origination. During periods of restricted visibility, fog, and darkness, rescuers may
hear the sound it produces before they sight the distress signal light.

Depending on weather conditions, a whistle’s audible sound may be heard up to 1,000
meters/1,100 yards. Any wind has the effect of carrying the sound downwind.
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D.9. Operation

To operate the signal whistle, perform the following procedures:

Step Procedure
1 Place the reed part of a whistle between the lips and blow.
2 If the whistle does not produce a distinct whistle-like tone, quickly turn the
whistle over and blow the water out the bail air relief hole and try again.

Smoke and lllumination Signal, MK-124 MOD 0

D.10. Description

NOTE &~

WARNING %

D.11. Use

D.12.
Characteristics

The MK-124 MOD 0 is a pyrotechnic smoke and illumination signal used day or night as a
distress signal at sea or on land. (see Figure 6-12) One end produces orange smoke as the
day signal and the other end produces a red flare as the night signal. Because of its weight,
about 8 ounces, and size, it may be carried in a PFD, vest, anti-exposure coverall, or life raft.

Auxiliary crewmembers may use commercially available Coast Guard approved survival equipment
while operating an Auxiliary facility. See the Auxiliary Operations Policy Manual, COMDTINST
M16798.3 (series) for specific requirements.
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Figure 6-12
Smoke and Illumination Signal, MK-124 MOD 0

Under no circumstances shall personnel ignite both ends simultaneously. I

These signals are used to attract vessels, aircraft, and ground rescue teams day or night. The
signal may also be used to indicate wind direction for helicopter hoists. It is labeled with the
following operating instructions:

e Do not dispose of the signal until both ends have been used.

e  Only when signals misfire should it be disposed of over the side. Misfires are a safety
hazard if kept onboard a vessel.

e When both ends of the signal have been discharged, properly dispose of it. In an actual
distress situation, spent signals may be tossed over the side.

As mentioned above, both ends of the device produce a signal and each end burns for about
20 seconds. The night end produces a red flare (similar to a road flare) and the day end
produces orange smoke.
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The device has two raised bands around its circumference on its night end (flare). These
bands positively identify the night end by sense of touch. Also, a label on the case identifies
the day (smoke) and night (flare) ends and provides instructions for use.

After choosing which end to use, perform the following procedures:

Step

Procedure

signal on land will not decrease its effectiveness.

WARNING {'} After ignition, the outer case may overheat and burn the hand. Dropping the I

the lights could burn the eyes.

WARNING {'} Do not look directly at the light of a night flare close up. The intensity of I

WARNING {-} |D0 not direct either end of a signal toward another person. I

1 Remove the black rubber protective cap from the end to be ignited.
2 Slide the plastic lever in the direction of the arrow until fully extended.
3 Hold the signal downwind and overhead at a 45° angle from the horizon over

the side of the raft or away from dry debris to prevent burns from hot
drippings.

WARNING {'} |Pri0r to pulling lever downward, position all fingers below top of signal. I

4 Using the thumb, pull down on the extended tab to ignite signal. (see Figure
6-13)

5 If the smoke signal end flames up, briefly immerse it in water or hold it
against a solid object.

6 After using one end, douse in water to cool it, or if on land, place it on the

ground to cool. Save the signal to use the other end when needed.
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Figure 6-13
Operating the MK-124 MOD 0 Signal Flare

lllumination Signal Kit, MK-79 MOD 0

D.14. Description The MK-79 MOD 0 is a pyrotechnic illumination signal kit that contains seven screw-in
cartridge flares and one pencil-type projector. The projector in this kit is used to aim and
fire a signal cartridge. (see Figure 6-14)
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Figure 6-14
Ilumination Signal Kit, MK-79 MOD 0

The MK-79 MOD 0 is used to attract vessels, aircraft, and ground rescue teams.

These signals produce a red star display at an altitude of 250-650 feet for a minimum time of
4.5 seconds. Their luminous intensity is about 12,000 candle power.

The following are procedures for operating the MK-79 MOD 0:
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Step Procedure
WARNING w Failing to cock the firing pin back may result in the cartridge firing
prematurely when attaching to the projector.
1 Remove the bandolier and projector from the plastic envelope.
2 Cock the firing pin of the projector by moving the trigger screw to the bottom

of the vertical slot and slipping it to the right so that it catches at the top of the
angular (safety) slot.

WARNING w The plastic tabs over signals in the bandolier protect percussion primers on

the cartridges from being struck accidentally. They should be kept intact
until just before loading into the projector.

Bend protective plastic tab away from signal in bandolier to allow attachment
to projector.

WARNING w Keep the projectile-end of the flare pointed in a safe direction while loading

the flare in the projector. Ensure Step 2 is completed prior to “loading”.
Accidental firing may occur if projector is not cocked.

4 Mate a signal flare with the projector and rotate clockwise until signal is
seated.

5 Hold projector overhead with arm fully extended. The projector should be
pointed at a slight angle away from the body.

6 While firmly gripping the projector, fire the signal by slipping the trigger
screw to the left out of the safety slot and into the firing slot.

7 If the signal fails to fire, try again twice by depressing the trigger screw to the

bottom of the firing slot with the thumb and releasing it quickly. If it still fails
to fire, wait 30 seconds before unscrewing, to eliminate possibility of hang
fire.

NOTE 4. |This action should be one continuous movement so that the thumb does not

interfere with the upward motion of the trigger screw when it is brought into the
firing slot. The trigger screw must “snap” upward.

WARNING w Do not aim at personnel, aircraft, or other objects. I

8 Unscrew the spent signal case or signal that has failed to fire. Discard by
throwing overboard.
9 To fire another signal, repeat the procedures above.

Distress Signal Light

D.18. Description

The distress signal light is a lightweight, compact, battery-operated strobe light that emits a
high intensity visual distress signal. (see Figure 6-15) The strobe light model that is
currently in use is the battery-operated SDU-5/E or CG-1 strobe light. Some lights are also
Coast Guard-approved as PMLs.
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Figure 6-15
Distress Signal Light, CG-1

The distress signal light is used to attract the attention of aircraft, ships, or ground parties.
One side is equipped with hook tape so that it can be attached to the pile tape found on the
boat crew safety helmet, inflatable PFD, or survival vest. This eliminates the need to hold
the distress signal light, freeing up hands to operate other signaling equipment.

The SDU-5/E and the CG-1 distress signal lights emit approximately 50 flashes per minute.
At the peak of each flash, the luminous intensity is 100,000 candlepower. Under continuous
operation, they will flash for 9 hours, or 18 hours when operated intermittently. On a clear
night, the distress signal light has a minimum visual range of five miles. However, the range
of visibility will be determined by the height of eye of the observer. For an observer low on
a boat, the range will most likely be much less than the advertised five miles.
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D.21. Operation The following are the procedures to operate the distress signal light:
Step Procedure
1 Turn on. SDU-5/E: Push the button switch in until a click is heard, then

release. CG-1: Slide the switch into the on position. Light should begin
flashing within seconds.

2 Turn off. SDU-5/E: Push the button switch in until click is heard, then
release. CG-1: Slide the switch back into the off position. The light should
stop flashing.

3 If this light is tested and it fails to perform within operational limits, replace

the battery. If it still does not operate properly, remove it from service.

Survival Knife

D.22. Description The survival knife (see Figure 6-16) is a basic tool used to free the crewmember from
entangling lines. It is also used to cut material blocking a path in escaping a capsized or
sinking boat. It should be a fixed blade design made of corrosion-resistant material. The
blade should be checked periodically for sharpness.

Figure 6-16
Survival Knife

Personal Emergency Position Indicating Radio Beacon (PEPIRB)

D.23. Description The PEPIRB is the newest addition to the boat crew survival vest. It is a smaller version of
the common ship mounted EPIRB that is used on military, commercial, and recreational
vessels. This personal transmitter is capable of broadcasting a distress signal that can be
received and tracked world-wide guiding emergency response resources to the transmitting
position for rescue.

D.24. Use The PEPIRB is for emergency use only. This device is the primary distress signal and
should be activated immediately to signal for help. Once activated, do not turn it off. Once
search vessels or aircraft have reached the transmitting position area, use other signaling
equipment (radio, signal mirror, flares, etc.) to vector them to the position.

D.25. The PEPIRB is a personal transmitter capable of broadcasting on both 406 MHz and 121.5

Characteristics MHz. The international satellite based search and rescue system (COSPAS SARSAT)
monitors 406 MHz and is able to provide a position accurate to within three nautical miles
within 90 minutes. Once the rescue platform is in the vicinity, the 121.5 MHz transmitter
provides a signal allowing the resource to home in on the vessel or individual in distress
particularly if the individual is equipped with flares and a strobe light.
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Since PEPIRBs may vary in style and operation, as new models are produced, each
crewmember shall read and understand the PEPIRB owner’s manual. Prior to getting
underway with the PEPIRB for the first time, each crewmember shall demonstrate the test
sequence and explain the activation procedure to a qualified member. An appropriate entry
shall be made in the boat crew training record documenting this training.

=l

Figure 6-17
Personal EPIRB (PEPIRB)

Section E. Pyrotechnics

Introduction

E.1. Requirements

If the boat becomes disabled during a mission, its crew must have some means of signaling
aircraft or vessels for assistance. Signaling devices include pyrotechnics. The smoke and
illumination signal, Marine MK-124 MOD 0 and the MK 79 MOD 0 signal kits were
discussed earlier in this chapter. Additional pyrotechnics can be found in a boat’s
pyrotechnics kit and are explained in this section. Visual distress signals, in general, are
discussed in Chapter 11, Communications.

Stowage, allowance, and handling of pyrotechnics is performed in accordance with the
Ordnance Manual, COMDTINST M&8000.2 (series) and the Navy publication NAVSEA
SW050-AB-MMA-010. Coast Guard Unit Commanders will outfit their boats with the
required pyrotechnics. All Auxiliary boats must carry visual distress signals that meet
facility requirements. The pyrotechnic devices carried in the survival vest or inflatable
PFD’s storage pocket/pouch should be small enough to be carried comfortably and be well
protected from the elements. The following are Coast Guard-approved visual distress signal
devices typically used by the Auxiliary:

NOTE & |Pyrotechnic devices should not be used until a rescue craft is actually in sight. I
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CFR No. Marked . s .
on Device Device Description Quantity
160.021 Hand-held, red flare distress signals, day and 3
night.
160.022 Floating, orange smoke distress signals, day 3
only
160.024 Pistol-projected, parachute red flare distress 3
signals, day and night
160.037 Hand-held, orange smoke distress signals, day 3
only
160.057 Floating, orange smoke distress signals, day 3
only
160.066 Distress signal for boats, red aerial 3
pyrotechnic flare, day and night
E.2. Parachute The parachute illumination signal, MK-127A1 is a nighttime illumination-signaling device.
Ilumination When fired, it climbs to an altitude of 650 to 700 feet before igniting. Upon ignition, it

Signal, MK-127A1  produces a parachute-suspended white star flare that burns for about 36 seconds with
125,000 candlepower. The signal descends at a rate of 10 to 15 feet per second. (see Figure
6-18)
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Figure 6-18
Parachute Illumination Signal, MK-127A1
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E.2.a. Firing
Instructions

WARNING %

WARNING %

E.2.b. Firing Angles

The following are procedures for firing the parachute illumination signal:

Step Procedure

1 Do not remove a signal from its sealed container until just before use.

2 Remove a signal from the container in accordance with instructions printed on
the container.

3 In all handling, avoid striking the signal primer.

4 Do not use signals that are dented, cracked, or otherwise damaged.

5 Hold the signal in left hand with the RED band of the signal FACING UP.
Align left thumb and forefinger along the red band.

6 Withdraw the firing cap from the lower end of the signal.

7 Point the ejection end of the signal (the end opposite the red knurled band)

away from the body and away from other people, equipment, and materials.
Slowly push the cap onto the primer (red band) end until the cap meets the
edge of the knurled band. DO NOT PERMIT THE CAP TO GO BEYOND
THE RED BAND.

CAUTION ! |Exercise due care to prevent the expended rocket body from falling on people, I

watercraft, and structures.

8 Hold the signal FIRMLY at arm’s length with the left hand, with the ejection
end facing straight up. The signal should be held in a vertical position (90°
elevation) when firing.

9 Strike the firing cap bottom sharply with the palm of the right hand, keeping
the left arm rigid and pointing straight up.

10 If a signal misfires while on land, place it in a secure position to prevent

people from being hurt should the signal fire. The signal must not be
approached for at least 30 minutes. If a misfire occurs while underway, toss it
overboard.

If a signal is fired at an angle less than 90° elevation (directly overhead), the altitude reached is reduced
and the altitude of candle burnout is lessened. If the firing angle is 60° or less, the candle will, in
almost all cases, still be burning when it strikes the surface.

When conducting SAR operations with a helicopter, extreme caution and coordination must be used by
surface units using pyrotechnics. Do not fire pyrotechnics without permission and instructions from
the Aircraft Commander.

Firing a signal at angles other than a vertical position may be necessary under the following
circumstances:

e To compensate for high wind velocities.
e To gain maximum illumination of the area.
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Section F. Rescue and Survival Raft

Introduction

F.1. Automatic
Inflation and
Deployment

F.2. Manual
Deployment

The six-person rescue and survival raft is a multipurpose raft designed for crew survival or
rescue and assistance to persons in distress. It is usually carried on Coast Guard boats
greater than 30 feet in length. The discussion here applies to a Coast Guard procured raft,
but the general procedures apply to almost any commercially available raft. The Auxiliary
may use commercially available Coast Guard-approved life rafts that may typically be less
complete but still serve the same purpose. The instructions for use and maintenance of any
life raft should always be reviewed.

When properly stowed, this life raft is designed to automatically float free from its storage
rack and inflate in the event of capsizing or sinking. As the raft container is released and
drifts away, the inflation cable, attached to the raft-end of the 50-foot painter line, is pulled
tight. When this occurs, the CO, cylinder will automatically discharge and inflate the life
raft. The painter line will remain attached to the rack by a weak link, which requires 500
pounds of force to separate. Separation will also occur by heaving around on the painter line
or by the stress exerted on it from the raft’s buoyancy if the boat sinks to a depth greater than
50 feet.

To manually deploy the rescue and survival raft, perform the following procedures: (see
Figure 6-19)

Figure 6-19
Manual Deployment of Survival Raft

6-34



Chapter 6 — Survival Equipment and Pyrotechnics

CAUTION'!

F.3. Boarding a
Raft

Step Procedure

1 Cut/untie painter line or disconnect shackle from the weak link.

2 Disconnect the shock retaining cord and remove the raft container from the
stowage rack.

3 Attach the painter line to a cleat on the boat.

4 Drop the raft into the water on the leeward side of the boat.

5 Pull the remaining painter line (approximately 50 feet) from the raft container
to actuate the inflation assembly. As the raft inflates, tend the painter line to
keep the raft close. Fend off the inflating raft to prevent damage to the raft
from the boat.

6 Time permitting; place extra equipment and supplies aboard the raft such as
signals, portable radios, immersion suits, water, and food.

7 If practical, pull the raft alongside the boat and board the raft directly from the
boat.

8 Deploy sea anchor.

9 Pull the canopy over the support tubes and secure in place.

10 Set a watch on the boat and painter line. If the boat begins to sink, cut the
painter line to free the raft to drift.

If possible, board the raft directly from the sinking vessel. Avoid entering the water. I

The boat crew should try to remain in the general area of the boat. If the boat does not sink
immediately, the operating painter line should be left attached to the cleat. If the boat sinks

rapidly, the painter line should be cut before it starts to pull the life raft down.

6-35



Chapter 6 — Survival Equipment and Pyrotechnics

F.4. Tasks Upon boarding a raft, complete the following procedures as soon as possible:

Onboard a Raft

CAUTION ! |Be careful not to snag the raft with your shoes or with sharp objects. I

Step

Procedure

1

Account for everyone and search for survivors.

2

If more than one raft is deployed, tie them together.

3

Check the physical condition of all people aboard. Give first aid as necessary.
Weather permitting, wash any oil or gasoline from clothing and body. These
substances will not only burn skin, but also pose a fire hazard. Additionally,
they may be transferred from skin to the raft, deteriorating the rubber
surfaces.

Salvage any floating equipment that may be useful. Inventory, stow, and
secure all survival items.

If no longer attached to the vessel, deploy the sea anchor to reduce rate of
drift and improve stability in heavy seas.

Check the raft for proper inflation and points of possible chafing (areas where
equipment may wear a hole in the buoyancy tubes).

Bail out any water that may have entered the raft.

Inflate the floor immediately.

In cold water, put on hypothermia protective clothing, if available. Rig the
entrance cover, close when necessary.

10

If other people are with you, huddle together for warmth.

F.5. Conductin a The safety and survival of everyone in a raft depends on clear thinking and common sense.

Raft To protect those aboard and increase survival time, perform the following procedures:
Step Procedure
1 Maintain a positive attitude.
2 Inventory all equipment. Ration water and food. Assign lookout and other
necessary duties to crewmembers.
3 Do not rely on memory. If materials are available, keep a written log. Record

the following:

Time of entry into the water.

Names and physical condition of survivors.
Ration schedule.

Winds.

Weather.

Direction of swells.

Times of sunrise and sunset.

Other navigation data.
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WARNING w Although the raft is ballasted and very stable in most sea states, it may capsize in large breaking waves.
For this reason, consider other methods for rescue of people in breaking surf or seas. (e.g., helicopter

rescue).
F.6. Using a Raft When it is impossible or too dangerous to maneuver close to a distressed vessel, the life raft
to Rescue Others may be used to ferry survivors to the boat. It may also be used to recover people from the

water if a boat cannot get close enough to them. Use the following procedures when
deploying a life raft during a rescue attempt: (see Figure 6-20)

RESCUE =
VESSEL ST e TS e

ACTIVATE LIFE RAFT MANUALLY.
ATTACH TWO LINES TO RAFT
TOWING BRIDLE.

LINE TENDED
BY BOAT CREW

\ RAFT TOWING BRIDLE

<— LINE TENDED
BY STRANDED BOAT

VESSEL
AGROUND
g—

Figure 6-20
Life Raft as Rescue Ferry
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Step Procedure
1 Remove the raft container from its storage rack.
2 Do not manually or automatically inflate the life raft while removing the tape

sealing the life raft case (half shells) together.

3 Roll the life raft out of the case and place it in the water on the leeward side of
the boat.
4 Pull the 50' painter line from the raft container, manually inflate the raft, and

hold it alongside your boat.

5 Attach two lines, each of a length longer than the maximum distance between
your boat and the people in distress.

6 Use one line to tend the life raft from your boat during the evolution (NEVER
LET GO OF THIS LINE).
7 Pass the other line to the people in distress with a heaving line or let the

current float it down to them.

8 Tell the persons being assisted to haul the life raft to their position.

WARNING w Ensure each person is wearing a PFP. Do. not permlt more people to enter
the raft than are allowed by the raft’s specifications.

9 Once the life raft is alongside, direct the persons to board the life raft, one
person at a time.

10 If the number of people being assisted is more than the carrying capacity of
the raft, direct the people remaining to tend the line attached to the life raft
from their location; haul back the maximum number of survivors and repeat
the procedure.

11 After recovering all people, deflate the raft and bring it aboard the rescue
boat. The raft may have taken on water during the rescue evolution. De-
ballast the raft before bringing it aboard. Use the handles located on the
ballast bags and slowly lift one side of the raft until all the water has run out.

12 Once the raft is aboard, do not repack the raft. Wash the raft and have it
repacked at a certified packing station before returning it to service.
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Section G.  Emergency Procedures in the Event of Capsizing

Introduction

G.1. Prevention

G.2. Precautions

The key to surviving capsizing is to avoid it ever happening. If it cannot be avoided, then
the crew must recognize when it could happen and be prepared. Chapter 9, Stability,
Chapter 10, Boat Handling, and Chapter 20, Heavy Weather Addendum, all discuss
situations and conditions where capsizing could result. These chapters also present warning
signs and measures to take to minimize risk. The coxswain must continually assess the
conditions to ensure the safety of the boat crew and of those in distress; however, all
crewmembers have the responsibility to keep the coxswain advised if the situation changes.

A boat is less likely to capsize in deep, open water. The chances of capsizing are greatest
while operating in or near the surf or breaking seas. The force needed to capsize is most
likely to come from heavy seas directly astern (following seas), or large breakers striking
abeam. A boat should stay at sea until conditions change. The safest point for most boats to
take heavy seas is nearly bow-on. A boat should not operate or tow in conditions beyond the
capability of the boat or crew. In such conditions, the Operational Commander should be
advised so that the proper resource (e.g., MLB, SRB, cutter, or helicopter) can respond.
Conditions present in many capsizings include:

e  Surf or breaking seas.

Shallow water depth (less than 20 feet).

Going against a strong tidal current and with steep following seas.

Escorting or towing another boat through an inlet.

Restricted visibility due to darkness, rain, or fog.

Stability reduced by low fuel in the tank, excessive amounts of water in bilges, icing of
topsides, or too many people onboard.

If the hull is intact after capsizing, it will not sink for some time, even in rough seas. The
crew will have time to escape if panic is avoided. Precautions ahead of time include:

e Learn the boat’s interior. Initially the crew will be disoriented due to being upside
down and with a lack of lighting.

e Stow all loose gear, and have all equipment and doors operating properly for ease in
escaping.

o  Know the location and use of all survival equipment. Check it regularly to be sure that
it is adequate, in good repair, and that all signaling devices work.

e Be ready to grab a sturdy support to prevent being thrown about.

6-39



G.3. Escape
Procedures

G.3.a. Escape from
an Enclosed
Compartment

G.3.b. Alongside a
Capsized Boat

Chapter 6 — Survival Equipment and Pyrotechnics

If trapped in or under the boat, crewmembers should seek out an air pocket near the top
(inverted bottom). The crew should be gathered together in the air pocket. Everyone should
settle down and focus on planning a safe escape. The escape route and objects of reference
along the route should be discussed. Everyone should look down; light may be visible and
escape immediate.

Make every effort to escape. The boat may sink or the air will eventually escape
through hull fittings, cracks, or holes, or become unfit to breathe (fuel vapors, bilge
waste, or lack of oxygen due to survivors breathing).

Before attempting to escape, check for needed survival equipment, especially flotation
and signaling devices.

PFDs may have to be removed temporarily for people to fit through spaces or to go
underwater to reach an exit. If necessary, tie a line to the PFD and pull it out after
exiting.

Avoid the stern if the engines are still running.

If caught in an open cockpit area, swim down below the gunwales and surface alongside
the boat.

Escape from an enclosed compartment will require additional planning. Advice includes:

All exits are upside down when the boat capsizes. Locate an exit route and reference
points from the compartment to open water.

PFDs may have to be removed temporarily for people to fit through spaces or to go
underwater to reach an exit. If necessary, tie a line to the PFD and pull it out after
exiting.

Swim underwater through the exit and out from the boat. If a line is available, the best
swimmer should exit first through a cabin door or window, carrying the line. If no line
is available, have the best swimmer go first, followed by a poorer swimmer and lastly a
good swimmer. (If the poorer swimmers are left alone inside, they are likely to panic
and not escape.) The first swimmer, when free, should tap on the hull to signal success
in getting out to the others.

Cold water decreases the length of time anyone can hold his or her breath underwater.
Immersion in cold water may also give a sensation of tightness in the chest. Experiment
inside the compartment before attempting to escape. This will decrease the possibility
of panic during the escape attempt.

Survivors from a capsized boat should attempt to stay with the boat or other visible floating
debris.

Get onboard a life raft if available.

If a life raft is not available, climb onto the boat, if possible. Otherwise, hold onto the
largest floating object available.

Generally, everyone should stay with the boat and not swim for shore. Distances to the
beach can be deceiving, and strenuous activities such as swimming in cold water can
hasten the onset of hypothermia.

Survivors should consider tying themselves to the boat if there is a rapid means of untying or
cutting free, in case the boat shifts or sinks. Most people are likely to become tired or
develop hypothermia.
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G.3.c. Remaining
Inside a Capsized
Boat

If someone cannot exit the capsized boat:

Remain calm and stay within an air pocket.

e Trap the air in the compartments (e.g., close any hull valves that can be located).

e When hearing rescuers, attempt to communicate to them by shouting or tapping on the
hull.

e Conserve oxygen by remaining calm and minimizing physical activity. If possible, get
out of the water to reduce hypothermia.

e Remember that rescuers should arrive soon.
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Boat Crew Seamanship Manual

Introduction

In this Chapter

WARNING %

Chapter 7
Marlinespike Seamanship

Marlinespike seamanship is the art of handling and working with all kinds of line or rope. It
includes knotting, splicing, and fancy decorative work. There is no better measure of a
sailor’s worth than skill in marlinespike seamanship. Much practice is required to become
proficient in this skill. Knowledge of line handling terminology, phrases, and standard
communication among the crew is necessary. To be less than proficient may be costly when
the safety of life and property depends on the crew’s knowledge of marlinespike
seamanship.

This chapter discusses the following information:

Types, characteristics, and care of line.

Definitions.

Safety practices.

Line handling commands.

Directions for tying knots and making splices commonly used on Coast Guard boats and
Auxiliary facilities.

Instructions about basic boat line handling.

e Technical information for determining which line, hooks, and shackles are safe to use.

This chapter contains the following sections:

Section Title See Page
A Types and Characteristics of Line 7-2
B Inspection, Handling, Maintenance, and Stowage of Line 7-9
C Breaking Strength (BS) and Working Load Limit (WLL) 7-16
D Knots and Splices 7-25
E Deck Fittings and Line Handling 7-62

The wearing of jewelry, including rings, wristwatches, necklaces or other items not consisting of
organizational clothing, PPE, or uniform articles by boat crew members engaged in hoisting, towing,
or other deck evolutions where the potential for snagging exists is prohibited. OICs and coxswains
will address this during all pre-underway briefs and coxswains shall ensure jewelry is removed prior to

beginning all deck evolutions.
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Section A. Types and Characteristics of Line

Introduction

In this Section

The uses for a particular line will depend heavily upon the type and characteristics of the
line. This section includes information regarding the different types of line used during boat
operations.

This section contains the following information:

Title See Page
Line Characteristics 7-2
Natural Fiber Line 7-6
Synthetic Fiber Line 7-7

Line Characteristics

A.1. Composition

A.2. Coast Guard
Line

A.2.a. Material
Used

A.2.b. Size

Lines are made of natural or synthetic fibers twisted into yarns. The yarns are grouped
together in such a way as to form strands. Finally, the strands are twisted, plaited, or
braided, in various patterns, to form line.

Line used on Coast Guard boats is classified in two different ways:

e  Material used.
e Size.

Lines are categorized as natural fiber or synthetic fiber. Refer to Table 7-1 for fiber line
characteristics. The characteristics of the natural and synthetic fiber lines will be explained
further in this section.

No matter what the line is made of (natural or synthetic), it is measured the same way, by its
circumference or distance around the line. This makes it different from wire rope, which is
measured by diameter.

Depending on its size, the line is placed into one of the following three categories:

e  Small stuff — Up to 1.5" in circumference
e Line—1.5" to 5" in circumference
e Hawser — Everything over 5" in circumference
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Table 7-1
Fiber Line Characteristics
LINE NATURAL FIBER LINE SYNTHETIC FIBER LINE
CHARACTERISTICS
Manila Sisal Cotton Nylon Polyester Polypropylene Polyethylene

Strength:
Wet strength compared to Up to 120% Up to 120% Up to 120% 85-90%" 100%' 100% 105%
dry strength
Shock load absorption ability Poor Poor Poor Excellent Very good Very good Fair
Weight:
Specific gravity 1.38 1.38 1.54 1.14 1.38 91 95
Able to float No No No No No Yes Yes
Elongation:
Percent at break 10-12% 10-12% 5-12% 15-28% 12-15% 18-22% 20-24%
Creep (extension under Very low Very low Moderate Low High High
sustained load)
Effects of Moisture:
Water absorption of Up to 100% Up to 100% Up to 100% 2.0-6.0% <1.0% None None
individual fibers
Resistance to rot, mildew, Poor Very poor Very poor Excellent Excellent Excellent Excellent
and deterioration due to
marine organisms
Degradation:
Resistance to UV in sunlight Good Good Good Good Excellent Fair? Fair®
Resistance to aging for Good Good Good Excellent Excellent Excellent Excellent
property store rope
Rope Abrasion Resistance:
Surface Good Fair Poor Very good® Very good' Good Fair
Internal Good Good Good Very good® Excellent! Good Good
Thermal Properties:
High temperature working 300 °F 300 °F 300 °F 250 °F 275 °F 200 °F 150 °F
limit
Low temperature working -100 °F -100 °F -100 °F -70 °F -70 °F -20 °F -100 °F
limit
Melting point Chars 300 °F 490-500 °F 490-500 °F 330 °F 285 °F
Chemical Resistance:
Effect of acid Will Same as manila | Same as manila | Decompose by Resistant to Very resistant Very resistant

disintegrate in strong mineral most mineral

hot diluted and acids; resistant acids;

cold to weak acids disintegrate by

concentrated 95% sulfuric

acids acid
Effect of alkalis Poor resistance | Same as manila | May swell but Little or none No effect cold; | Very resistant Very resistant

will lose will not be slowly

strength where damaged disintegrate by

exposed strong alkalis at

the boil

Effect of organic solvents Fair resistance Good Poor resistance Resistant. Generally Soluble in Same as

for fiber, but resistance Soluble in unaffected; chlorinated polypropylene

hydrocarbons some phenolic soluble in some | hydrocarbons

will remove compounds and | phenolic at 160 °F

protective in 90% formic compounds

lubricants on acid

rope

! Grades with special over finishes are available to enhance wet strength and abrasion properties.

2 For non-UV stabilized product, consult manufacturer.

3 Dry condition. Under wet condition: Good.
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A.2.c. Construction
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Strands are twisted to either the right or the left. This twisting is the “lay” of the line. Line
may have either a left lay or a right lay depending upon how the strands are twisted together.
Line is usually constructed as plain-laid, plaited, and double-braided lines. Figure 7-1
illustrates fiber rope components and construction. The type of construction will depend
upon the intended use of the line. The following describes line types:

Line Type Characteristics
Plain-laid Made of three strands, right- or left-laid. Most common is right-
hand laid.
Cable-laid Made of three, right-hand, plain-laid lines laid together to the left to

make a larger cable.

Plaited Made of eight strands, four right-twisted and four left-twisted.
Strands are paired and worked like a four strand braid.

Braided Usually made from three strands (sometimes four) braided
together. The more common braided lines are hollow-braided,
stuffer-braided, solid-braided, and double-braided.

Double-braided Made of two hollow-braided ropes, one inside the other. The core
is made of large single yarns in a slack braid. The cover is also
made of large single yarns but in a tight braid that compresses and
holds the core. This line is manufactured only from synthetics, and
about 50% of the strength is in the core.
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SAME STRAND

(MEASURE CROWN
ROPE IS RIGHT PITCH TO CROWN, SAME
LAY (OR "Z") STRAND)

STRAND IS LEFT
TURN (OR "8")

FILAMENTS (BASIC
ELEMENT)

THREE-STRAND ROPE COMPONENTS

ONE LAY

ONE PLAIT
PITCH

8-STRAND ROPE

3-STRAND ROPE 12-STRAND ROPE

WIRELAY DESIGN DOUBLE BRAID

Figure 7-1
Fiber Rope Components and Construction
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Natural Fiber Line

A.3. Composition

A.4. Uses of
Natural Fiber Line

Natural fiber line is made from organic material, specifically, plant fiber. The following
describes the various natural fiber lines:

Nat}l ral Fiber Characteristics
Line Type

Manila Made from fibers of the abaca plant and is the strongest and most
expensive of the natural fibers.

Sisal Made from the agave plant and is next in strength to manila, being
rated at 80% of manila’s strength.

Hemp Made from the fiber of the stalk of the hemp plant, is now rarely
used.

Cotton Made from natural fibers of the cotton plant, may be three-
stranded, right-lay or of braided construction used for fancy work
and lashings.

Natural fiber line, usually manila, hemp or sisal, are used for tying off fenders, securing
chafing gear, and doing other small projects where line strength is not a major concern.

Braided line is most commonly used for signal halyard, heaving lines, and lead lines.

Plain-laid line may be used for securing loose gear, fender lines, and fancy work.

CAUTION ! [Do not use natural fiber line as a towline. I

A.5. Limitations

A.6. Construction

A.7. Plain-Laid
Lines

Natural fiber line has a lower breaking strength than synthetic fiber line of an equal size, and
unlike synthetic line, natural fiber line does not recover after being stretched (elasticity). In
the Coast Guard, it is not used for load-bearing purposes on boats. Another limitation of
natural fiber line is the likelihood of rotting if stowed wet.

A close look at a natural fiber line will reveal that the strands are twisted together. They will
have either a right or left lay.

Plain-laid line is the most common type of natural fiber line used in the Coast Guard. In
plain-laid, three strands are twisted together to the right in an alternating pattern. Because of
the number of strands, this line is sometimes called “three-strand” line. The yarns making
up the strands are laid in the opposite direction of the strands. These are twisted together in
the opposite direction to make the line. The direction of the twist determines the lay of the
line. In the case of plain-laid lines, the yarns are twisted to the right. They are then twisted
together to the left to make the strands. The strands are twisted together to the right to make
the line. (see Figure 7-1)
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Synthetic Fiber Line

A.8. Composition

A.9. Commonly
Used Types

A.9.a. Double-
Braided Nylon Line

A.9.a.1. Advantages

A.9.a.2. Limitations

CAUTION'!

A.9.a.4. Bollard
Pull

Synthetic fiber line is made of inorganic (man-made) materials. The characteristics of
synthetic fiber line are considerably different from natural fiber line. The differences will
vary depending on the type of material from which the line is made. The following
identifies the various types of synthetic fiber line used:

Type Characteristics

Nylon A synthetic fiber of great strength, elasticity, and resistance to
weather. It comes in twisted, braided, and plaited construction, and
can be used for almost any purpose where its slippery surface and
elasticity is not a disadvantage.

Dacron A synthetic fiber of about 80% of the strength of nylon that will
only stretch 10% of its original length.

Polyethylene and A synthetic fiber with about half the strength of nylon, 25% lighter
Polypropylene than nylon making it easier to handle, and it floats in water.

The most common types of synthetic line used on Coast Guard boats are nylon and
polypropylene. Because of its superior strength and elasticity, nylon is used where the line
must bear a load.

Double-braided nylon line is the only line used for towlines on Coast Guard boats.
However, privately owned Auxiliary facilities might have towlines other than double-
braided construction. When double-braided line is made, the yarns are woven together much
like the individual yarns in a piece of cloth are woven. The actual line consists of two
hollow braid lines, an inner core and an outer cover. The core is woven into a slack, limp
braid from large single yarns. The cover is woven from even larger yarns into a tight braid
to cover and compress the core.

Double-braided nylon has two other characteristics that increase its strength, elongation and
elasticity. Elongation refers to the stretch of the line and elasticity refers to the ability of the
line to recover from elongation. Synthetic line will stretch farther and recover better than
natural line. Because of this, synthetic line can absorb the intermittent forces and surges
resulting from waves or seas much better than natural fiber line.

While its superior strength makes double-braided nylon line the preferred choice for load
bearing, there are disadvantages. Because it will stretch further (elongate) and still recover
(elasticity), the snap back potential if the line parts is greater than with natural fiber line.
Also, if nylon line is doubled and placed under excessive strain, there is a danger that the
deck fittings might fail. If that happens, the line will snap back like a rubber band, bringing
the deck fitting with it. Additionally, damage to the engine or deck fittings could occur if
the bollard pull is exceeded.

Never double a line or use a single line that can withstand more pulling force than the bollard pull of
the towing bitt.

Bollard pull is the point where the static pulling force becomes such that any increase in
engine load could lead to damage to the engine or the towing bitt.
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A.9.b. Plain-Laid
Polypropylene Line

A.9.b.1. Advantages

A.9.b.2. Limitations

A.10. Slippage

CAUTION!!

A.ll.
Considerations

A.12. Cutting

NOTE &~

Chapter 7 — Marlinespike Seamanship

Orange-colored polypropylene line is used on Coast Guard boats for life rings and heaving
lines.

The advantages to this line are high visibility and flotation.

The main disadvantage of plain-laid polypropylene line is lack of strength compared to
nylon line of equal size. Its loose, course weave makes it easy to splice but susceptible to
chafing. Aggravating this is polypropylene’s characteristic of deteriorating rapidly when
exposed to continuous sunlight. It can, in fact, lose up to 40% of its strength over three
months of exposure. For this reason, the line is best kept covered when not in use, and
inspected and replaced on a regular basis.

Synthetic line slips much easier than natural line. Because of this, it will slip through deck
fittings and will not hold knots as well. Care should be taken when bending synthetic line to
an object or to another line to ensure the knot will not slip out. One way to help prevent this
is to leave a longer tail on the running or bitter end than with natural fiber line.

To minimize the hazard of being pulled into a deck fitting when a line suddenly surges, ensure all
crewmembers stand as far as possible from the equipment. Work the lines with hands at a safe distance
from the fittings. This is particularly important during towing operations.

When using synthetic lines consider the following:

e  Synthetic line will slip more easily than natural fiber line. Use caution when paying it
or surging it from deck fittings.

Beware of slippage when bending synthetic line together or securing.

Never stand in a position where exposed to the dangers of snap back if the line parts.
Do not double up the line during a towing operation.

Keep working surfaces of bitts free of paint and rust.

Do not stand in the bight of a line or directly in line with its direction of pull.

The use of a hot knife is the preferred method for cutting nylon and polypropylene line.
Using a hot knife eliminates the need for burning the ends. Commercial electric knives, used
by sail makers, are available. Some soldering irons can be fit with blades for cutting line.
One of the more common methods is to heat an old knife or scraper using a propane torch.

When cutting the line, the blade or saw should not be forced through the line, as the heat will
do the job The best method is to work from the outside in. First, an incision is made around
the circumference of the line, and then a cut is made through the center.

Remember, when a piece of rope is cut, it will fray. Always finish the end of the line whether before
or immediately after cutting the line.
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Section B.

Inspection, Handling, Maintenance, and Stowage of Line

Introduction

In this Section

Inspection

B.1. Description

CAUTION'!

B.2. Aging

B.3. Fiber Wear

Proper maintenance and inspection of line is vital to the completion of the mission as well as
the safety of the crew. If a line is damaged or not properly maintained, it could fail,
resulting in possible damage to property and/or injury to personnel. This section provides
the necessary information regarding basic inspection, uncoiling and unreeling, maintenance,
and stowage of line.

This section contains the following information:

Title See Page
Inspection 7-9
Uncoiling and Unreeling 7-11
Maintenance 7-13
Stowing Lines 7-14

A periodic inspection of all lines used should be made, paying special attention to the
following items:

Aging.

Fiber wear.

Fiber damage.

Chafing.

Kinks.

Cockles.

Cutting.

Overloading or shockloading.
Rust/foreign materials.

Eye splices.

Synthetic double-braided line should not be taken apart for internal inspection. I

Aging affects natural fibers more severely than synthetic. Cellulose, the main component in
natural fibers will deteriorate with age, getting more brittle and turning yellow or brownish.
When bent over bitts or cleats, the fibers easily rupture and break. During bending, line
strength may decrease up to five times. Crewmembers can check for aging by opening the
lay of the line and noting the color of the interior fibers. In an old line, they will be gray or
dark brown. Aging is not a significant problem for nylon line, though it will change its color
with age. As stated before though, polypropylene line does deteriorate rapidly when
exposed to sunlight.

When natural fiber line is under strain, the friction of the fibers, yarns and strands against
each other, causes internal wear. Also, internal wear is a good indication of aging. Upon
opening the lay of the line, any presence of a white powdery substance indicates small
particles of line worn off by friction.
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B.4. Fiber Damage

B.5. Chafing

B.6. Kinks

B.7. Cockles

Chapter 7 — Marlinespike Seamanship

Damage to internal natural fibers occurs when a line under a strain exceeds 75% of its
breaking strength. Although this load is not enough to part the line, it is enough to cause
some of the internal fibers to break. Internal fiber damage indicates aging and internal wear.
Internal broken fibers indicate that the line has been damaged. With synthetic line, some of
the individual synthetic fibers of the line may break if overloaded. These will be visible on
the outer surface of the line.

Chafing is wear affecting the outer surface of a line, caused by the friction of the line
rubbing against a rough surface. To check for chafing, the outer surface of the line should be
visually inspected for frayed threads and broken or flattened strands. With synthetic line,
chafing can also cause hardening and fusing of the outer layer.

A kink (see Figure 7-2) is a twist or curl caused when the line doubles back on itself. A line
with a kink in it should never be placed under strain. The tension will put a permanent
distortion in the line. All kinks should be removed before using a line.

p— <\YII' >
DN\

-

S &
s

Figure 7-2
Line with a Kink

A cockle (or hockle) is actually a kink in an inner yarn that forces the yarns to the surface.
Cockles can be corrected by stretching the line and twisting the free end to restore the
original lay. A cockle can reduce line strength by as much as a third.

NOTE 4. |Braided line will not kink or cockle. I

B.8. Cutting

Cutting damage found on line is similar to chafing, but occurs when the line rubs against a
sharp edge rather than a rough surface. This will give the appearance as if the line was cut
with a knife. Cutting damage to yarns and threads will greatly reduce the effectiveness of
the line and can cause failure under strain.
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WARNING %

B.9. Overloading
or Shock-Loading

B.10. Rust/Foreign
Material

B.11. Eye Splices
(Double-Braided
Nylon Line)

DO NOT stand directly in line behind a line under strain! If the line were to part, it could snap back
and cause injury.

Signs that a line was overloaded are elongation and hardness. Line stretched to the point
where it will not come back has a decreased diameter. To determine this, the crewmember
should place the line under slight tension and measure the circumference of a reduced area
and of a normal area. If the circumference is reduced by five percent or more, the line
should be replaced.

Another indication of synthetic line overloading is hardness to the touch. This can be
noticed while gently squeezing the line. Overloaded line shall not be used.

A line under strain is dangerous. If it parts, it will do so with a lot of force, depending on the
size and type of line, and how much strain it is under when it parts. As a general rule, when
a line is under stress, it is important to always keep an eye on it. Standing in line with the
strain may cause serious injury if the line parts and snaps back.

Rust stains, extending into the cross-section of natural fiber and nylon fiber yarns can lower
line strength as much as 40%.

Foreign materials (sand, dirt, paint chips, etc.) can get lodged inside the fibers of a line.
Once inside the line and under stain, these materials can cause abrasive damage to the line.
Care should be taken to cover up lines to prevent foreign materials from entering if they are
stowed or in use near work areas.

Prior to each use, all eye splices should be inspected on working lines (towline, anchor rode,
mooring lines, etc.). Crewmembers should pay particular attention to the area of the line that
is tucked back in on itself, ensuring there are no “flat spots™ or areas where the inner core
has slipped away leaving only the outer cover. The entire eye should be inspected for
chafing and cuts. (see Section D of this chapter for illustrations)

Uncoiling and Unreeling

B.12. Description

NOTE &~

B.13. Uncoiling
Natural Fiber Laid
Line

Proper use and care will significantly extend the lifetime of the lines used. Everyone should
be responsible for protecting lines from damage. Along with good inspections, some of the
ways to accomplish this are proper breakout, stowage, and care.

Never permanently cover natural fiber line with anything that will prevent the evaporation of moisture. I

To uncoil natural fiber laid line, perform the following procedures:

Step Procedure

1 Look inside the center tunnel of the coil to locate the end of the line.

2 Position the coil so the inside line end is at the bottom of the center tunnel.

3 Start uncoiling the line by drawing the inside end up through the top of the
tunnel. (see Figure 7-3)

4 Do not pull on any kinks that develop, as they will develop into permanent
strand cockles. If kinks develop, lay the line out straight and remove them
before use.
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B.14. Unreeling
Synthetic Fiber
Line
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Figure 7-3
Opening a New Coil of Line

The recommended method for unreeling synthetic fiber lines is to:

Insert a pipe through the center and hang the reel off the deck.
e  Draw the line from the lower reel surface.

Twisted fiber lines must not be “thrown” off the reel, as this will cause tangles and kinks. It
is recommended that three-strand synthetic lines be faked down on deck and allowed to relax
for twenty-four hours. Lengths less than 50 feet will relax in one hour when laid out
straight. Fake down double-braided line in figure eight patterns. (see Figure 7-4)

Figure 7-4
Line Faked Down
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Maintenance

B.15. Description

B.16. Keeping
Lines Clean

B.17. Using
Chafing Gear

B.18. Keeping
Deck Fittings Clean
and Smooth

B.19. Watching for
Frozen Water

B.20. Avoiding
Crushing or
Pinching Lines

B.21. Being
Cautious of Sharp
Bends

While there is nothing that can be done to restore bad line, precautions can be taken to
extend the life of lines.

Lines should be kept free from grit or dirt. Gritty material can work down into the fibers
while a line is relaxed. Under tension, the movement of the grit will act as an abrasive and
will cause serious damage to the fibers.

Chafing gear can be made of old hoses, leather, or heavy canvas. It is used to protect short
pieces of line where they run over taff rails, chocks, or other surfaces. (see Figure 7-5)

CHAFING GEAR

i

TOWLINE
"

Figure 7-5
Chafing Gear

Bitts, cleats, and chock surfaces should be kept smooth to reduce line abrasion.

Crewmembers should ensure that water does not freeze on lines. Ice is abrasive and can cut
fibers.

Crewmembers should avoid walking on, placing loads on, dragging loads over, or in other
ways crushing or pinching a line.

Bending under a load causes internal abrasion between the strands of the line. If a line has to
go around something, a fair lead should be used. A fair lead is any hole, bull’s-eye, lizard,
suitably placed roller, sheave, etc., serving to guide or lead a rope in a desired direction. It is
important to remember that if a fair lead is not used, the bigger the bend, the less the abrasive
effect.
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B.22. Care of
Natural Fiber Line

B.23. Care of
Synthetic Fiber
Line

Stowing Lines

B.24. Description

B.25. Natural
Fiber Lines

Chapter 7 — Marlinespike Seamanship

The practices that should be avoided or observed in the maintenance of natural fiber line are
as follows:

DOs DON’Ts
e Dry line before stowing it. e Stow wet or damp line in an
e  Protect line from weather when unventilated compartment or cover it
possible. so that it cannot dry. Mildew will
e Use chafing gear (canvas, short lengths form and weaken the fibers.
of old fire hose, etc.) where line runs e  Subject the line to intense heat or
over sharp edges or rough surfaces. unnecessarily allow it to lie in the hot
e Slack off taut lines when it rains. Wet sun. The lubricant will dry out, thus
lines shrink and if the line is taut, the shortening the useful life of the line.
resulting strain may be enough to e Subject a line to loads exceeding its
break some of the fibers. working load limit. Individual fibers
e Reverse turns on winches periodically will break, reducing the strength.
to keep out the kinks. e Allow line to bear on sharp edges or
e Lay right-laid lines clockwise on reels run over rough surfaces.
or capstans and left-laid lines e Scrub line. The lubricant will be
counterclockwise until they are broken washed away, and caustics in strong
in. soap may harm the fibers.
e Inspect lines for fiber damage and e Try to lubricate line. The lubricant
other wear conditions before each use. added may do more harm than good.
e Try to tie knots or hitches in new e  Put a strain on a line with a kink in it.
places as much as possible so asnotto | ¢  Let wear become localized in one spot.
wear out the line. e Unbalance line by continued use on
e Occasionally end-for-ending (swap winch in same direction.
one end for the other) to help reduce
excessive wear at certain points.

Most of the practices in the maintenance of natural fiber line are the same for synthetic fiber
line. However, the differences are as follows:

e Nylon is not subject to mildew, and it may and should be scrubbed if it becomes
slippery because of oil or grease. Spots may be removed by cleaning with a 10%
solution of mild detergent/degreaser and water.

e Synthetic line stretches when put under a load. Allow plenty of time for the line to
recover to its original length before coiling on a drum or reel.

To prevent the deteriorating effects of sunlight, chemicals, paints, soaps, and linseed or
cottonseed oils, lines should be stored to prevent contact with harmful items or conditions.

Natural fiber lines can be damaged by contact with just about anything. They are especially
susceptible to the rotting and mildewing effects of moisture. After use, natural fiber line
should be allowed to dry thoroughly and stowed in a cool, dark, well-ventilated space.
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B.26. Synthetic Synthetic fiber lines are not as susceptible to the effects of moisture as natural fiber lines.

Fiber Lines They are, however, affected by all of the other conditions and materials that will hurt line.
The boat’s towline and other synthetic lines should be kept covered or stored in a dark area,
when not in use.

Synthetic line should not be constantly coiled in the same direction, as doing this tends to
tighten the twist. Three-strand synthetic line is often coiled clockwise to reduce a natural
tendency to tighten up. It can be coiled in figure eights to avoid kinks when paying out. (see
Figure 7-6)

Whereas synthetic line stretches when put under a load, allow plenty of time for the line to
recover to its original length before coiling on a drum or reel.

Figure 7-6
Figure Eight Coils
B.27. Towline See Chapter 17, Towing for procedures to stow towlines.
B.28. Coiling The most common method of stowing the extra line on deck or on the dock after making fast

to a cleat is to coil it.

B.29. Flemishinga Flemishing a line consists of coiling a line clockwise against the deck. It is used for
Line appearance (e.g., inspections, seaman-like appearance). (see Figure 7-7)
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Figure 7-7
Flemishing a Line

Section C. Breaking Strength (BS) and Working Load Limit (WLL)

Introduction This section provides the necessary information to determine the breaking strength (BS) and
working load limit (WLL) of a line.

In this Section This section contains the following information:
Title See Page
Breaking Strength (BS) and Working Load Limit (WLL) of a Line 7-17
Estimating the Breaking Strength and Working Load Limit of Lines 7-19
BS and WLL for Shackles and Hooks 7-22
Estimating the WLL of Shackles 7-22
Estimating the WLL of Hooks 7-23
Considerations and Limitations 7-24
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Breaking Strength (BS) and Working Load Limit (WLL) of a Line

C.1. Description

C.2. Breaking
strength (BS)

C.3. Working
Load Limit (WLL)

C.4. Various Types
of Line

A line stretches as it takes on a load. It will continue to do so as tension increases until it
reaches its breaking point. Then it will part and snap back. There have been many injuries
and deaths caused by lines snapping when working under tension. Safe line handling is a
combination of knowledge and skill. The ability to determine the BS and WLL of a line is
an important factor in safe line handling.

The BS of a line is measured in the number of pounds of stress a line can take before it parts.
It is a part of the technical information provided to a purchaser. The number comes from
stress tests conducted by the manufacturer of the line and is an average of all the lines tested.
BS is not exact for any specific line. A safety factor must be applied to determine the WLL
of a line.

Line should be selected with its intended usage, or working load, in mind. A common
seamanship practice says that the WLL of a line should be not more than one-fifth of its BS,
or that the BS should be five times the weight of the object attached to the line. This five-to-
one safety factor allows for sudden strains, shock-loading, and normal deterioration as the
line ages.

Table 7-2 provides the BS and WLL in pounds for various types of line used on Coast
Guard boats. In the table, each size of line is classified as “good,” “average” or “poor.”

The WLL and BS of the lines below were figured mathematically based on the
circumference of each line. Line procured through government supply sources is measured
in circumference. Commercially procured line, however, is measured in diameter. The
formula for converting circumference to diameter and vice versa is contained below. For
simplicity, both the diameter and the circumference of the most commonly used Coast Guard
lines are provided below.
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Minimum Breaking Strengths and Saferl;:’l())l:k‘:n?g Loads for Natural and Synthetic Lines
Manila Nylon (Double-Braided)
Size Size BS WLL by Line Condition BS WLL by Line Condition
(il?li:;::;) (iligés) Lbs. Good | Average Poor Lbs. Good | Average Poor
% 2 3,600 720 360 240 9,000 3,000 2,250 1,500
W6 2% 5,625 1,125 562 375 14,062 4,687 3,515 2,343
Vs 2% 6,806 1,361 680 454 17,015 5,671 4,253 2,835
1 3 8,100 1,620 810 540 20,250 6,750 5,062 3,375
Polypropylene/Polyethylene Polyester (Dacron)
Size Size BS WLL by Line Condition BS WLL by Line Condition
(i]r)liciilnel;) (inCcil:(.es) Lbs. Good | Average Poor Lbs. Good | Average Poor
% 2 5,040 1,008 840 630 7,200 2,400 1,800 1,200
We 2% 7,875 1,575 1,312 984 11,250 3,750 2,812 1,875
% 2% 9,528 1,905 1,588 1,191 13,612 4,537 3,402 2,268
1 3 11,340 2,268 1,890 1,417 16,200 5,400 4,050 2,700
Three-Strand Nylon
Size Size BS WLL by Line Condition

(:1)13112;) (inCcil:;:s) Lbs. Good | Average Poor

Y 2 9,000 3,000 2,250 1,500

Wis 2% 14,062 4,687 3,515 2,343

s 2% 17,015 5,671 4,253 2,835

1 3 20,250 6,750 5,062 3,375

NOTE & |The only type of synthetic line authorized by the Coast Guard for towing is double-braided nylon. The
other lines listed in the table are for comparison purposes.

C.5. Three-Strand  The Auxiliary may use three-strand nylon line for towing. Typical line size and average
Nylon Line breaking strength are summarized above. The working load limit condition and specific
values can be calculated as shown below.
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Estimating the Breaking Strength and Working Load Limit of Lines

C.6. Description The following paragraphs provide a detailed explanation of how to estimate the breaking
strengths of particular types of lines. It also explains how to use this number to figure the
WLL. Each type of line has a different BS, and a different WLL.

C.7. Breaking The estimated BS of a piece of manila line can be found by squaring the circumference (C)
Strength of Natural of the line and then multiplying that number by 900 pounds. The formula for this is: BS =
Line C2 x 900 pounds.

Example:

Suppose the circumference of a piece of manila line is 3 inches. The breaking strength of
that line can be determined as follows:

Step Procedure
1 BS = C2 x 900 pounds

2 C2=3x3=9

3 BS =9 x 900 pounds

4 BS = 8100 pounds

C.8. Breaking The same basic formula should be used to estimate the breaking strength of synthetic lines
Strength of by the addition of one more step. Because synthetic lines are stronger than manila line, the
Synthetic Line number of pounds representing their breaking strengths is multiplied by their comparison

factors (CFs).

C.9. Comparison Comparison factors (CFs) are based on the strength of a synthetic line in comparison to
Factors natural manila line. The CFs given in Table 7-3 reveal that synthetic line is stronger than
manila line.

Table 7-3
Comparison Factors (CF) for Synthetic Line
Line Name CF to Manila Line
Polypropylene 1.4
Polyethylene 1.4
Polyester (Dacron) 2.0
Nylon 2.5
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The formula for estimating the BS of synthetic line is BS = C2 x 900 x CF.

Step Procedure
1 BS =C2x900x CF
2 C2=3x3=9
3 BS =9 x 900 pounds x CF
4 BS = 8100 pounds x CF
5 CF = 2.0 for polyester (Dacron) line (taken from Table 7-3)
6 BS = 8100 pounds x 2
7 BS = 16,200 pounds

BS is the tension, measured in pounds, a line can absorb before it breaks. To be on the safe
side, a line should not be stressed anywhere near its breaking point. The WLL of the line is
considerably less than its BS.

As a line wears, stretches, or is spliced, its BS decreases. Quite naturally, this also causes a
decrease in the WLL of the line. By making a quick inspection of a piece of line and
determining whether it is in good, average, or poor condition, the approximate WLL of a line
can be calculated. Once the condition of the line is determined, Table 7-4 can be utilized to
enter and apply the safety factor (SF) into its BS using the formula: WLL = BS/SF.

Table 7-4
SFs for Natural and Synthetic Lines
Condition Manila Nylon & Polyester P;g}?;%‘;ﬁ:;e
Good 5 3 5
Average 10 4 6
Poor 15 6 8

Utilize the following procedures to figure the WLL of a 3-inch manila line, in average
condition, with a BS of 8100 pounds:

Step Procedure
1 Determine the condition of the line and extract the appropriate SF from Table
7-4. In this case SF = 10.
2 WLL = BS/SF
3 WLL = 8,100 pounds/10
4 WLL = 810 pounds
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C.11.b. WLL of Utilize the following procedures to figure the WLL of a 2-inch polyester (Dacron) line in
Polyester Line poor condition:
Step Procedure

| BS = C2 x 900 pounds x CF

2 C2=2x2=4

3 BS=4x900 x CF

4 BS =3,600 x CF

5 CF =2 (Table 7-3)

6 BS=3,600x2

7 BS = 7,200 pounds

8 SF = 6 (Table 7-4, polyester in poor condition)

9 WLL = BS/SF

10 WLL = 7,200/6

11 WLL = 1,200 pounds

C.12. Determining The following formulas will help when determining the diameter of a line using two
the Diameter of a methods:

Line . . .
e Converting diameter to circumference.

e Converting circumference to diameter.

C.12.a. Converting  Some sources of supply measure line by diameter. Sailors measure and refer to line by

Diameter to circumference. The formula to convert diameter to circumference is C =D x 3.1416.
Circumference o . . . . .
Utilize the following procedures to convert a diameter of % inch into circumference:
Step Procedure
1 C=1%"x3.1416
2 C=1.5708"
3 C = 1%" (rounded off)

C.12.b. Converting  For converting circumference to diameter, just turn the formula over. Use D = C/3.1416.

Circumference to . . . . .
Utilize the following procedures to convert a circumference of 3" into a diameter.

Diameter
Step Procedure
1 D =3"/3.1416
2 D = .955"
3 D = 1" (rounded off)
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BS and WLL for Shackles and Hooks

C.13. Description

Given a choice between the hardware breaking and the line parting, it is usually safer for the
line to part. The BS of shackles is up to six times greater than their WLL.

CAUTION ! [Never use a shackle or hook with a WLL less than the WLL of the line being used. I

C.14. Determining
WLL

Since shackles and hooks are made of different materials (stainless, forged, tempered steel)
and they come in many different shapes and sizes, their BS and WLL will vary. There is no
single set formula to determine the BS or WLL for all shackles and hooks. In most cases,
the WLL will be stamped or molded directly into the hardware. Crewmembers should
always refer to the manufacturer’s specifications before use. A shackle or hook with a WLL
less than the WLL of the line being used should never be used.

Estimating the WLL of Shackles

C.15. Description

C.16. Estimating
the WLL

As mentioned earlier in this chapter, there is no one formula to determine the BS of
shackles. The manufacturer’s specifications must always be followed and damaged, bent or
severely rusted shackles will not be used. All shackles will be inspected before use.

The best method for obtaining the WLL of a shackle is to use the manufacturer’s
specifications. Most shackles will have the WLL stamped or forged into the shackle.
Because shackles are made of different materials, shackles of the same size will have
different WLLs.

If the manufacturer’s information is not available, the WLL can be estimated by the
following method:

e  First measure the diameter (D) of the shackle at the point on the shackle shown in
Figure 7-8. Technically, this is referred to as the wire diameter. The estimated WLL of
a shackle, in tons, is calculated by using the formula WLL = 3 x D2.

e Use 3 tons as a constant and apply it to all usable shackles.

Utilize the following procedures to calculate the WLL of a shackle with a 2-inch wire
diameter:

Step Procedure
1 WLL =3 tons x D2
2 D2=2x2=4
3 WLL =3 tons x 4
4 WLL = 12 tons
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SHACKLE
DIAMETER

Figure 7-8
Shackle Diameter

Estimating the WLL of Hooks

C.17. Description

C.18. Estimating
the WLL

Like shackles, the WLL of hooks is either found stamped or forged in the hook itself or from
manufacturer’s specifications. Damaged, bent, or severely rusted hooks will not be used.
All hooks shall be inspected for wear, deformity and cracks before lifting a load.

If the manufacturer’s information is not available, the WLL can be estimated by the
following method:

e  Measure the diameter (D) as shown in Figure 7-9.

e Use a? of aton as a constant factor and apply it to all usable hooks by using the
formula WLL = % ton x D2.

Utilize the following procedures to calculate the WLL of a hook with a 2-inch diameter:

Step Procedure
1 WLL =% ton x D2

D2=2x2=4

2
3 WLL =% (0.6666) ton X 4
4 WLL = 2.66 tons

7-23



Chapter 7 — Marlinespike Seamanship

SWNP0273

Figure 7-9
Hook Diameter

Considerations and Limitations

C.19. Description

C.20. Keeping
Alert

C.21. Staying
Within Limits

C.22. Unknown BS
and WLL

C.23. Measuring
Percentage of
Elongation

Even though the WLL of lines, shackles and hooks may be correctly determined, there are
many variables affecting the equipment. In actual use, it is not always possible to operate
within the WLL. Sometimes appropriate hardware cannot be matched with particular lines.

It is necessary to keep a constant eye on a line under stress. Crewmembers should always
remain on guard to prepare for the unpredictable, unforeseen and often dangerous forces in
the marine environment. By using good judgment, timely adjustments can usually be made
to correct for these adverse forces.

The tension on line and equipment should be kept well within their WLL. It is difficult to
tell when the WLL is reached or surpassed. A sudden surging (pulling) of a towline may
cause the tension on the line and hardware to approach their breaking points. This is when
the danger of parting becomes a safety hazard.

The moment the towline is connected to a distressed vessel’s deck fittings, the entire towing
system assumes an unknown BS and WLL factor. A reliable estimate of BS and WLL often
cannot be achieved even when the proper equipment is attached to the disabled craft.
Because this is the weak link in towing, the towline and the boat in tow must be kept under
constant observation.

The device used to measure the percentage of elongation is called a tattletale cord or a strain
gauge. A tattletale cord is a bight of heavy cord or light small stuff that is cut to a specific
length depending on the type of synthetic line it is used with. (see Table 7-5) The ends of
the tattletale cord are secured at a specified distance apart on the line, again, depending on
the type of synthetic line. As the line elongates under strain, the tattletale cord stretches with
it. If the tattletale parts, it signals that the main line is not far behind. This warning system
allows actions to be taken to prevent the parting of larger lines.

Dimensions for tattletale cords can be summarized as follows:
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NOTE &~

Navy studies have shown that tattletales will give warning for a line that has been shock-loaded. Their
position of placement on mooring and towlines should be where they can be easily seen from the deck.

Table 7-5
Tattletale Specifications
cors Length of Distance Critical
Type of Synthetic Line Tattletale Cord Stretch
Nylon (3-strand) 40 inches 30 inches 40%
Nylon (double-braided) 48 inches 40 inches 20%
Nylon (plaited) 40 inches 30 inches 40%
Polyester (3-strand) 34 inches 34 inches 20%
Polypropylene (3-strand) 36 inches 30 inches 20%
Section D. Knots and Splices
Introduction This section details the procedures regarding the art of knots and splices.
In this Section This section contains the following information:
Title See Page
Estimating the Length of a Line 7-25
Breaking Strength 7-26
Basic Knots 7-26
Splices 7-43
Whipping 7-57
Mousing Hooks and Shackles 7-60

Estimating the Length of a Line

D.1. Procedure

Estimating the length of a line can be a useful skill. One method of doing so is as follows:

Step Procedure
1 Hold the end of a length of line in one hand.
2 Reach across with the other hand and pull the line through the first hand, fully
extending both arms from the shoulder.
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The length of line from one hand to the other, across the chest, will be roughly six feet (one
fathom). Actually, this distance will be closer to the person’s height, but this measure is
close enough for a rough and quick estimate of line needed.

If more line is needed, the process should be repeated keeping the first hand in place on the
line as a marker until the length of line required has been measured off. For example, if 36'
of line is needed, the procedure should be repeated six times.

Breaking Strength

D.2. Knots and
Splices

Basic Knots

D.3. Temporary
Knots

Knots are used for pulling, holding, lifting, and lowering. When using line for these
purposes, it is often necessary to join two or more lines together. Knots and bends are used
for temporary joining, and splices provide a permanent joining. In either case, the BS of the
joined line is normally less than the BS of the separated lines.

The weakest point in a line is the knot or splice. They can reduce the BS of a line as much
as 50 to 60 percent. A splice, however, is stronger than a knot. Table 7-6 lists each of the
commonly used knots and splices. It provides their percent of line BS lost and percent of
line BS remaining.

Table 7-6
Percent of Line BS Loss
Knots or S.plice Percent of Line BS Lost Percent Of. I:ine BS
Remaining Remaining
Square 46 54
Bowline 37 63
Two Bowlines (Eye-in-Eye) 43 57
Becket Bend 41 59
Double-Becket Bend 41 59
Round Turn 30-35 65-70
Timber Hitch 30-35 65-70
Clove Hitch 40 60
Eye Splice 5-10 90-95
Short Splice 15 85

Knots are the intertwining of the parts of one or more lines to secure the lines to themselves,
each other (bends), or other objects (hitches). Because knots decrease the strength of the
line, they should always be treated as temporary. If something permanent is needed, a splice
or seizing can be used.
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D.4. Definitions In making knots and splices, the crewmember must know the names for the parts of a line
and the basic turns employed. Refer to Figure 7-10 and Figure 7-11 for an example of the
following knots.

Knot Description
Running End (Bitter | The running end (bitter end) or the free end of a line. It is the end
End) of the line that is worked with.
Standing Part The standing part is the long unused or belayed end of a line. It is

the remaining part of the line, including the end that is not worked.

Overhand Loop The overhand loop is a loop made in a line by crossing the bitter
end over the standing part.

Underhand Loop The underhand loop is a loop made in the line by crossing the
bitter end under the standing part.

OVERHAND

RUNNING

END «7]
(BITTEREND) W4

UNDERHAND
LOOP

LTI TD
LTI

Figure 7-10
Basic Parts and Loops
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Knot Description
Bight A bight is a half loop formed by turning the line back on itself.
Turn A turn is a single wind or bight of a rope, laid around a belaying

pin, post, bollard, or the like.

Round Turn A round turn is a complete turn or encircling of a line about an
object, as opposed to a single turn.

"ROUND TURN"

Figure 7-11
Bight and Turns

Good knots are easy to tie, are easy to untie, and hold well. A good knot will not untie itself.
In sailing vernacular, a knot is used to tie a line back upon itself, a bend used to secure two
lines together, and a hitch is used to tie a line to a ring, rail or spar. A knot used to secure a
line to an object, such as a ring or eye, is a hitch. The knots listed below are those most
commonly used in boat operations. Crewmembers should learn to tie them well, for the time
may come when the skill to do so could decide the outcome of a mission.
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D.5.a. Bowline

D.5.b. Half Hitches

The bowline is a versatile knot and can be used anytime a temporary eye is needed in the end
of a line. It also works for tying two lines securely together, though there are better knots for
this. An advantage of bowlines is that they do not slip or jam easily. Refer to Figure 7-12
while performing the following procedures:

Step Procedure
1 Make an overhand loop in the line the size of the eye desired.
2 Pass the bitter end up through the overhand loop.
3 Bring the bitter end around the standing part and back down through the
overhand loop.
4 Pull the knot tight by holding the bitter end and the loop with one hand, and
pulling on the standing part with the other.

UP THROUGH AND
AROUND BACK

Figure 7-12
Bowline

Hitches are used for temporarily securing a line to objects such as a ring or eye. One of their
advantages is their ease in untying. The half hitch is the smallest and simplest hitch. It
should be tied only to objects having a right-hand pull. Since a single half hitch may slip
easily, care should be taken in cases where it will encounter stress. Refer to Figure 7-13
while performing the following procedures:

Step Procedure
1 Pass the line around the object.
2 Bring the working end “a” around the standing part and back under itself.
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AROUND ONCE

BACK UNDER ITSELF

Figure 7-13
Half Hitch
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D.5.c. Two Half To reinforce or strengthen a single half hitch, the rope can be tied once more. Two half

Hitches hitches make a more reliable knot than a single half hitch and can be used to make the ends
of a line fast around its own standing part. A round turn or two, secured with a couple of
half hitches, is a quick way to secure a line to a pole or spar. Two half hitches are needed to
secure a line at an angle where it might slide vertically or horizontally. Refer to Figure 7-14
while performing the following procedures:

Step Procedure
1 Take a turn around the object.
2 Bring the running end (bitter end) under and over the standing part and back

under itself.

3 Continue by passing bitter end under and over the standing part and back
under itself.

AROUND ONCE

UNDER AND
OVER ITSELF

UNDER AND OVER
ITSELF AGAIN

Figure 7-14
Two Half Hitches
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D.5.d. Rolling Hitch A rolling hitch is used to attach one line to another, where the second line is under a strain

(Stopper) and cannot be bent. Refer to Figure 7-15 while performing the following procedures:
Step Procedure

1 With the bitter end “a”, make a turn over and under the second line “b” and
pass the link over itself.

2 Pass “a” over and under “b” again bringing “a” through the space between the
two lines on the first turn.

3 Pull taut and make another turn with the bitter end “a” taking it over, then
under, then back over itself.

4 Pull taut and tie a half hitch.
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Figure 7-15
Rolling Hitch
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A clove hitch is preferred for securing a heaving line to a towline. It is the best all-around
knot for securing a line to a ring or spar. Correctly tied, a clove hitch will not jam or loosen.
However, if it is not tied tight enough, it may work itself out. Reinforcing it with a half hitch
will prevent this from happening. Refer to Figure 7-16 while performing the following
procedures:

Step Procedure
1 Pass the bitter end “a” around the object so the first turn crosses the standing
part.
2 Bring the bitter end “a” around again and pass it through itself.
3 Pull taut.
4 Reinforce by tying a half hitch.
OVER AND AROUND AGAIN

AROUND ONCE

UNDER ITSELF

Figure 7-16
Clove Hitch
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D.5.f. Slip Clove A slip clove hitch should be used in lieu of a clove hitch when a quick release is required. It

Hitch should be tied in the same manner as the clove hitch but finish it with a bight to allow for
quick release. (see Figure 7-17) It is sometimes used for stowing lines and fenders. It
should not be used when working with the line.

Figure 7-17
Slip Clove Hitch

D.5.g. Timber Hitch Timber hitches are used to secure a line to logs, spars, planks or other rough-surfaced
material, but should not be used on pipes or other metal objects. Refer to Figure 7-18 while
performing the following procedures:

Step

Procedure

1

Tie a half hitch.

Continue taking the bitter end “a” over and under the standing part.

Pull the standing part taut.

2
3
4

Add two half hitches for extra holding, if necessary. (see Figure 7-19)
Unless the half hitch can be slipped over the end of the object, tie it before
making the timber hitch.

7-35



Chapter 7 — Marlinespike Seamanship

CONTINUE OVER AND UNDER
FOR AN ADDITIONAL 3 OR 4
TURNS

Figure 7-18
Timber Hitch
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TIE A TIMBER HITCH

D.5.h. Single
Becket Bend (Sheet
Bend)

AROUND-TIE
AROUND THE OBJECT ANOTHER HALF
TIE A HALF HITCH HITCH

Figure 7-19
Timber Hitch with Two Half Hitches

Lines can be lengthened by bending one to another using a becket bend. It is the best knot
for connecting a line to an eye splice in another line. It can be readily taken apart even after
being under a load. Single becket bends are used to join line of the same size or nearly the

same size.

It is intended to be temporary. Refer to Figure 7-20 while performing the

following procedures:

Step Procedure
1 Form a bight in one of the lines to be joined together, line “a”.
2 Pass the bitter end of the second line “b” up through the bight formed by the
first line “a.”
3 Wrap the end of line “b” around the bight in “a.”
4 Pass the end of “b” under its own standing part.
5 Pull taut.
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Figure 7-20
Single Becket Bend/Sheet Bend
D.4.i. Double The double becket bend works for joining lines of unequal size. It is tied in the same manner
Becket Bend as the single becket bend except for the following variation in step 4 above: Pass line “b”

(Double Sheet Bend) around and under its standing part twice. (see Figure 7-21)

bl b\

Figure 7-21
Double Becket Bend/Sheet Bend
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D.5.j. Reef Knot
(Square Knot)

Called a square knot by Boy Scouts, the reef knot is one of the most commonly used knots in
marlinespike seamanship. Reef knots are primarily used to join two lines of equal size and
similar material. Caution should be used if the line is going to be under heavy strain since
the reef knot can jam badly and become difficult to untie afterwards. Reef knots are best
used to finish securing laces (canvas cover, awning, sail to a gaff, etc.), temporary
whippings, and other small stuff. Refer to Figure 7-22 while performing the following
procedures:

Step Procedure
1 Tie a single overhand knot.
2 Tie a second overhand knot on top so it mirrors (right and left reversed) the

first one. The ends should come out together.

3 Draw tight.

D.5k. The
Monkey’s Fist

Figure 7-22
Reef Knot (Square Knot)

Because some lines, such as towlines, are too heavy and awkward to throw any distance, a
smaller line called a “heaving line” which is weighted at one end is used to pass the towline
to a disabled vessel. Most heaving lines today are between 75 and 100 feet long and use a
softball sized rubber ball at the end to provide the additional weight needed during the throw.
Another option would be to tie a monkey’s fist at one end of the heaving line. Placing pieces
of metal (lead or steel), as additional weight in the monkey’s fist, will not be used since it
could cause damage to personnel or property upon impact. Scrap pieces of line, leather, or
cloth can be used instead to provide additional weight needed to throw the heaving line.
Refer to Figure 7-23 while performing the following procedures:

Step Procedure
1 Lay a bight of the line across the fingers of the left hand, about three and one-
half feet from the end, holding the standing part with the left thumb.
2 With fingers separated, take three turns around them.
3 Next take three turns around the first three and at right angles to them.
4 Take the knot off fingers and take an additional three turns around the second

three, and inside the first three.

5 Take additional care at this step. Place the core weight (pieces of line, leather,
or cloth) into the knot and tighten it down carefully.

6 After tightening, there should be about 18 inches of line left on the bitter end.
This can be brought up and seized alongside to the standing part.
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BITTER

STANDING _-¥,

PART

STARTING LAST COMPLETED
SET OF TURNS MONKEY FIST
Figure 7-23
Monkey’s Fist

D.5.1. Figure Eight A figure eight knot is an overhand knot with an extra twist. It will prevent the end of a line
(Stopper) from feeding through a block or fairlead when loads are involved. It is also easier to untie
and does not jam as hard as the over hand knot. (see Figure 7-24)

Figure 7-24
Figure Eight Knot
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D.5.m. Sheepshank  The sheepshank hitch is used for temporarily shortening a piece of line. It consists of two
bights of line, side-by-side, with a half hitch at either end. (see Figure 7-25)

Figure 7-25
Sheepshank

D.5.n. Fisherman’s  The fisherman’s, or anchor bend is used to secure a line to a ring in an anchor or mooring
or Anchor Bend buoy. It can also be tied around a spar. Refer to Figure 7-26 while performing the
following procedures:

Step Procedure

| Pass the bitter end through the ring and around twice creating two loops
spiraling downward.

2 Wrap the bitter end up around the standing end and pass back through the
loops at the top.

3 Tie a half hitch.

4 Pull taut.
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AROUND TWICE

;’ L7
TN
RS S i

UP TAUT
A HALF HITCH

Figure 7-26
Fisherman’s or Anchor Bend

D.5.0. Crown Knot A crown knot may be used to prevent an unwhipped line from unlaying. Refer to Figure
7-27 while performing the following procedures:

Step Procedure
1 Unlay the strands of the line about 12".
2 Separate the strands and hold them up, facing the with the middle strand.
3 Bend the middle strand “a” away and form a loop.
4 Bring the right strand “b” around behind the loop, placing it between strands
“a” and “c”
5 Bring strand “c” over strand “b” and through the loop formed by strands “a”
6 Pull taut by heaving on each of the three strands.
7 Lay the back splice by tucking each strand backup the line. The splicing is

done as if making an eye splice.

7-42



Chapter 7 — Marlinespike Seamanship

FORM A LOOP
AWAY FROM YOU

OVER AND THROUGH
AROUND AND BEHIND

PULL TAUT

2049097

(L7

3 "
K
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X

Figure 7-27
Crown Knot

Splices

D.6. Procedure Splices form a more permanent joining of two lines or two parts of a line. Splicing can be
done with many different styles of line including three-strand and doubled-braided. Three-
strand lines are unlayed and woven back into themselves or into another line. Double-
braided lines go through a series of core/cover removals and tucks in order to complete the
splice. Splices are preferred over knots since they allow the line to retain more of its original
working strength. The type of splice used depends on the type of joint and the type of line.
On Coast Guard boats, the most common splices are eye splices at the working end of the
towline, side lines, and mooring lines. Eye, back, and short splices will be illustrated for
plain laid three-strand line and eye and short (end-for-end) splices will be illustrated for
double-braided nylon.
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D.7. Eye Splice in The eye splice makes a permanent loop (the eye) in the end of a line. Refer to Figure 7-28
Three-Strand while performing the following procedures:
Plain-Laid Line

Step Procedure
1 Unlay the strands of the line about 12".
2 Make a bight the size of the eye required.
3 Hold the strands up so the middle strand is facing you.
4 Tuck the middle strand “a.”

NOTE 4. |Always tuck the middle strand first, and keep the right-hand strand of the side of
the line that is facing toward you. All tucks are made from outboard toward the
person tying.

5 Cross-strand “b” over the strand just tucked and then under the strand just
below it.

6 Turn the entire eye splice over and tuck strand “c.”

7 Pull all strands tight.

8 Pass each strand over the adjacent strand and under the next strand (over &
under). The number of tucks depends on the material of the line being
worked with. Natural fiber lines should be tucked a minimum of three times.
Synthetic fiber lines require four or more tucks to ensure they do not slip.
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Figure 7-28
Three-Stranded Eye Splice
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D.8. Back Splice in A back splice is commonly used to finish off the end of a line. On Coast Guard boats, it can

Three-Strand be used on the ends of fender lines. Care should be used when selecting a back splice to

Plain-Laid Line finish off a line. The splice will increase the diameter of the line that may cause it to jam or
foul when running through a block or deck fitting. If the line must be able to run free, a
permanent whipping (see Figure 7-32) on the end is preferred to prevent unraveling.
Crewmembers should starting with unlaying the strands at the end, then bending them back
on the line, and then interweaving them back through the strands of the standing part. Refer
to Figure 7-29 while performing the following procedures:

Step Procedure

1 Begin the back splice by tying a crown knot (see Figure 7-29). Each strand
goes under and out from its neighbor in the direction of the lay.

2 Pass each strand under itself, just beneath the crown knot. Do not pull these
first tucks too tight.

3 Proceed with three more rounds of tucks - over one, under one, as in an eye
splice.
4 If preferred, it can be finished by trimming the ends of the strands.

Figure 7-29
Back Splice (Three-Strand)

7-46



Chapter 7 — Marlinespike Seamanship

D.9. Short Splice A short splice is used to permanently connect two ends of a line. It is important to note that
a short splice is never used in a line that must pass over a pulley or sheave. Refer to Figure
7-30 while performing the following procedures:

Step Procedure
1 Unlay the strands of the lines to be spliced, about 12".
2 Bring the ends together by alternating strands.
3 Slide the two ends together, that is, butt them and temporarily seize them with

sail twin or tape.

4 Tuck each strand over and under three times, the same way as in eye splicing.
(Synthetic line requires an additional tuck.)

5 Remove the seizing.
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Figure 7-30
Short Splice

Splicing a double-braided line entails pulling the core out of the cover and then putting the
line back together to make the splice. The basic principle for putting it back together is:

e The cover goes into the core.
e Then the core goes back into the cover.

Splicing a double-braided line requires the use of special equipment. The “pusher” and “fid”
are especially designed to splice a certain size of line. The correct measurements supplied
by the manufacturer must be used before starting the splice. One mistake in a measurement
can result in an improper and dangerous splice. Utilize the following instructions for
splicing a double-braided line:
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NOTE 4. |The following series of steps (which is under copyright by Samson Ocean Systems, Inc.) is reprinted
here by permission. Other manufacturers of double-braided line provide splicing instructions. Specific
information for splicing should be requested from the appropriate manufacturer.

Standard Eye — NEW ROPE

This Samson Eye Splice 1s for new rope only. It retains
approximately 909% of the average new rope strength.

For splicing used rope, start with Step 1B, on Page 29.

ST LLLRIININ 800l

MARKING THE MEASUREMENTS . . . sTeP 1A

CORE MUST BE EXTRACTED FROM COVER

Tape end to be spliced with one thin layer of tape. Then,
o measure one tubular fid length (2 wire fid lengths because

m— wire fid is 1 size) from end of rope and mark. This is

- Point R (Reference).

From R form a loop the size of the eye desired and mark.

This is Point X where you extract core from inside the

cover. If using a thimble, form the loop around the thimble.

(See Special Tips, for more information on installing a

thimble).

Tie a fight slip knot approximately five fid lengths from X.

R
[ 1 FID LENGTH —— -]

I =

OR

\ 2 WIRE FIDS — UP TO 13” CIR.
~—— —

———— R RV

ABOUT 5 FID LENGTHS FROM X" THIS MUST BE DONE
. . . . In the event you require the rope with the finished splice(s)
On rope over 17 diameter, it is often easier to pass a spike to be a certain overall length, refer to Special Tips.
or similar object through the rope instead of tying a slipknot.

STEP 2A . « « NEW ROPE: EXTRACTING THE CORE

Bend rope sharply at X. With the pusher or any sharp tool
PRYING OUT such as an ice pick, awl, or marlin spike, spread the cover
[ THE 0ORE strands to expose core. First pry, then, pull the core com-

///l::; pletely out of cover from X fo the taped end of the rope.
// Put one layer only of tape on end of core.
—gois r
1 LAYER OF TAPE Hote: DO NOT pull cover strands away from rope when
> spreading cover as this will distort rope unnecessarily.
To assure correct positioning of Mark #1 do the following.

Holding the exposed core, slide cover as far back towards
the tightly tied slipknot as you can. Then, firmly smooth the
cover back from the slip knot towards taped end. Smooth
again until all cover slack is removed.

Then, mark the core where it comes out of the cover.
THIS IS MARK #1.
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NEW ROPE: MARKING THE CORE . . . sTEP 3A

e — Again slide cover toward slipknot to expose more core.
" From Mark #1, measure along core towards X a distance
2 @T&RTW?RESTF',ODNS:;N equal to the short section of tubular fid (2 short sections
—_— with wire fid) and make two heavy marks.

MARK ON FIDZ]

THIS IS MARK #2.

From Mark #2 measure in the same direction one fid
length plus another short section of the fid. (With wire fid,
double measurements) make 3 heavy marks.

THIS IS MARK #3.

SHORT >
SECTION
OF FID

}«-owg FID LENGTH PLUS ANOTHER SHORT SECTION—¥}«

STEP 4A . « « NEW ROPE: MARKING THE COVER FOR TAPERING

Note nature of cover braid. It is made up of strands —
either one or two (pair). By inspection you can see half the
strands revolve to the right around rope and half revolve to
the left. .

Beginning at “R” and working toward taped end of the cover,
count 8 consecutive strands (single or pairs) which revolve
to the right (or left). MARK THE 8th STRAND.

This is Point T. (See Insert). Make Mark T go completely:
around cover. :

R '\‘"’f\( %%%(ﬁ"\”\;:ﬁ,/gf $
2
N )\»/ //:///:/z/'\/)\n/, Va0

single or paired ) . !
Starting at T and working toward the taped cover en